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CALEXD^E OP OPERA riOY^: AN IMPORTANT 


TECHNIQUE OP GOOD FARM MANAGEMENT. 

By 

H. S. AzarialH. 

Ooe of the major factors that affects profits in farming 
is the way crop and livestock enterprises are selected and 
eomWued in a farm. The advantages of having a good 
combination of eiit^^rpri-^es are many. A good combination 
of enterprises increases the aggregate income that conW be 
secured fr-'in a farm. It also a ifects the distribution of the 
use of bnliopts, equipment and !a'"our. Better utilization 
of bullocks and f!»rm equipment will minimize the cost of 
operation of th ‘ farm. Fnitliermore, a good emabinatioa of 
enterprises will ensure a periodic cash income which will 
help Cftasiderjiblv in meeting the working expenses of the 
fiirm and appreciably reduce the araotmt of money to be 
borrowed for operating the farm. Besides, conservation of 
soil and the maintenance of productivity are easier to handle 
with carefully selected enterprises. 

The smaller the size of farm business, the, more 
important it is to have the right eombinaticn of enterprises. 
Firstly, the laud is too vaiiiablo to be oecngied by unimportant 
cops Secondly, the operator’s time is not likely to be fully 
utilized. Lastly, bullocks aDo may bo periodiciUy idb. 
Similarly, when labour costs are high as ia these days, it is 
doubly important that the farmer does not squander his time 
with unproduetife and unimportant work. The problem is 
th^fefoi’© of great importaao© to oqr faraters to-day. 
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TH» AtXAKABAC FARM' 


Of ihftfsotots that should be eonf.idered ia the ■••.'’!''!Ci’!rin 
and combinatwii of ent^rptises oa a farm, ths dii5trib''tt''?T v'; 
lahoar to awd any conflict in labour reyirirements : il 
relative prodtabhness uf different ecterprisci< )au: r-r'',;\irr* > 
the most itnp^ifant ones In this paper we siiuil v/’:tf 

the distribudott of labour and the technique of adjnsr.nv' 
labour to avoid oonfliot and itancessary wa.ite ; ami •. 
subsequent article wo .propose to take up the question, of 
relative profelileness cf various enterprises. 

. In oT'hf to have proper distribotioii of labour, a kuowh- 
f edge of far® opprarions that have to done each moutli in 
/ a partioulaf ri'gioa i' ossential. Such a statJmcai citlier tr: 

» a chart or ttbuPir farm is what- is known as *• ealendar' 

I operat’Oti's”) ‘iBil' is put out br maay provincial Departrn-’uti 
«^f Agtioultci!. 'riie--’e arc kelpfui to ainatriurs artd to 

who are new to a rogion. A farmer who has been br'v-itfht 
up in a ®‘'Vironm^at.!ieed not be told when to hrnV 

irrigate, c;‘ii'Viite and harvest a partioulir crop. II'' know.* 

them very ^‘‘11 iiiijQoij. What is tieed-dj is aa exaet ko,<>wl“ 

edge of labmir requirements for each crop for i deiinite urea 
by at least 'Muy periods. Ten-days are coasiiiori"! as lit- 
“grace perioi” within which eortaiu farm op.arafcia:is must 
be done. Cabndar of operations as tmdar in this land is, 
therefore, too geueral to be of use. An attempt; is made 
here to shot hot every ' region and every farm can secur 
this most tisoliil information by carefully kept records. 

All that is needed is a register where a dai!}? record 
could be made of the amount of bullock work, equipment and 
labour that have been used for each crop and livestock 
enterpMse,^ me far office of the Allahabid Agricakar?-, 
Institute, isBonsultatiou -with the d'‘pai’traeHt of Agrictistuni' 
Economies has adopted the following rulings for sufil; in 
“ Operations Hegis ter”;-— 


Bttlloeki 


Wheat eta 





Oa© sboaid try/' 
aa possible. Ilfew aad 


to IliY recorCiS ail uewii yu. 

the farm. These were studied aad are here presented ia 
tabular and chart forms. The data presented were taken 
froiQ three crop"yea.r3} 1943 “44 j 1944— 4o and 194o““46. 
These charts (figures 1—8) aad the table (Xo. 4) give the 
hibour diatribution for Allahabad by Ten-day periods for eight 
most important crops eo,v grown oa the Agriouhural lastitute 
farm. 

The charts graphically depict the situation and there- 
fore are easier to understand. If one chart is compared with 
aootherj aoy coaS.ct in inbour requirements could be easily 
Botieed,” For example., in Allahabad wh(5a,t and hill-potatoes 
go well together, whereas there will be conflict in labour 
requirements if ‘ wheat and ei?rly potatoes occupy large 
acreage on the same farm. This conflict can be mlaimizad 
by the use of proper implements and by a change in the 
technique of cuUivatioa (figures 9 aad 10). The same con- 
clusion is reached from table 4 also, where circles indicate 
the periods of maximum labour for each crop. A possible 
confiot in labour requirements during the harvest of maize 
aad napier grass in August and of berseem and early potatoes 
in October — November can be foreseen from the table. Thus 
such tables and charts are most useful in estimating the 
labour required for a particular combination ^of crops and for 
detecting any conflict ia labour. , Th© critical periods ; for 
labour ia Allahabad for certaia crops are given ia table No. 3. 

TAHnn No. 3. 

OritienjI Pewisffir Labour Bequimment for certain 
crops in AUakahad* 

Oro'ps Orilloal Perit)di 


lariy Pela^^oet, 
Hill Fotatoe« 
I'iiar fotMaif 
Matte 

Nafio? gmi$ 

Oats 

Wheat 


I Febiniary and Ootober 
1 Oatober-^NoTOnibar 
I April 

j Hotember -«Dac©mbar 
i Amgaat— September 

! Sum aad Aagm# 

I |>ece!3?.b@i? 

I Marcli --April 

m as Bwm a distribmtioE of iabour 
cmal siitarBfigsi wM©li demamd 
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A NEW METHOD OF HiSVESTIX 
POTATOES. 


. ine iigncuitiirai institute has tor Bjany ’i .'iiiri'-I oiv 

investigations to find ways of easing tlxe work of file fra'U'ier, 
as well ^ as .trying to inerease t'lie output of work pei. roan 
without increasing the physical effort. It has been reciogirlsed 
that there are certain seasons in the year wneu tiiero ’is a 
rush of .work, .too few people to get everythin^' .loiiC in liiue 
and loss results if the work is delayed. ' " 

^ It has been realised that the most .’ffectwo ir.eau.?- uf 
mereasing the out-turn of work per labourer' is tli 3 in ore a seel 
use .of . non-human power and the use of better insplements 
and equipment. . In. view of the sm.ilbie.-s of fht. 
holding and the large number of eattie available, snoehl 
attention has been giveii to the use of small auiuial— drawn 
im^ements and to the selection of impirmeuvs wiiich fiould 1»o 
:U 8 ed for the maximum number of oparat.ous thmngh the .wur 
and lor the maximum aumbor of ciajs. 

One of the operations which has been ti-oubifsorae is the 
harvesting of potatoos. The hill ’• or hlo 'u>ta; hai.; <o 
be harvested at the same time as the rain small grui ns are 
harvested, when there is an acute shortage of labour. At this 

nr^mnfi^ aud if uot liarvcsted 
promptly the potatoes^ rot in the ground. Rapid drying of 

the soil increases the difficulty of digging the potatoes ;• irrica. 
tiou IS not only an added expense hut ' undesirable 'for Sie 

eommoQ method of harvest- 

of the others'^ which adversely affect the keeping quaiity 

An even greater scarcity of labour iu tho lust season led |o 

cultivator for this work, iVo 

have found that the bullock hoo’’ nr en.-.n , • * 

cultivator is nsjAf 111 ftir ‘-'Uati aiujiitii (Iriiwtl 

Of a smll i mUjJi 7 operations ■Hid the coiabitiiitbi, 

suitable basic set of improved implements for the small holi 

wluld be - addiSotl'te 

Sher work ilaTnl^^i • 

!!„ -1^® ,» leading to increased annual use and 



.gea tabars per md. haryestad i sr., 8 eh. 5 srs., 6 oh. 

rs left ia the field per aore® .. 35 ars., !0 eh. 20 srs., 10 eh. 

* Tabers left ia the field was determiaed by gathering up the tubers 
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to hold, tlie enltivator. Tlia potatoes had been planted in long 
eotttiniious m'vs's, the viaes of the orop were dead and there 
were no: many vf^ods.. Labourers were distributed along the 
iengfih o" the towc. The oultivator was driven along the row, 
digging it up, and making two passes on each row. The 
!.iboureL>r up t’^e poiatoes that appeared on the surface. 

When the potatoes which had been exposed had been gathered, 
the esltivator made a third trip along the row to again stir 
the soil aud eh'po^e additional tubers not exposed the first 
tisieso Adjacsat rows wore not worked eonseoiitively but the 
work was aiT;in.ged so that the second gathering in one row 
was done along with tlia first is the ad|oiEing row. so there 
was little loss of time. As is iisorily true, the new method 
was not at first favoured by the, workpeoplej: especially those 
who ware considered skilled labourers on. harvesting. A few 
days work liowevsi'j won a greater measure of approval than 
is lisualiy given 2 new wajo i ' ^ 

After the work people had b~oopip somewhat accustomed 
to the procedure aai the Jiilica'fci'^s straighteiiad out a bit, a 
moasarr-ii trial w.is male on April 1, ‘947, to compaie the 
new faethod with hurvestiug by liana. Tiie test was con- 
ducted between 6-30 and 11*1)0 A.M. in fi'ild Ho. 16 of the 
Imtitatedarm, The soli was a sandy loam, had been irrigated 
the last time 15 days before and was sesai-dry but act cloddy. 
The ealeniatioas were based ca the following data t— 


With the Odltkatar. 
2 skilled workmen 
(teildars) at Ss» . « 14 

1 1 ehilflrea at ¥^8. ® 0 S 

I eiiiti?ator at Ee. ® « C I 
1 pair of b uHocks al Ss. 4 o 


■ . Bj Hand (kkurpi ) 

(} mf rlay» . ■ ■ ■ . 

0 6 esepariaaead woman al Se, 0-12-1} 

0 ■ . ' ■ ■ 

0 Oalealatioas are based oa 9 hours 


The following results were seeurad in the trial 


With the Ooifc!¥ator 

Oat tiirE during test « • . « 55 aids, i sr. 

Out tiira per worker par clay,. Cl ar» 7 25 sr. 

Labourers re«|iiii*ed to harvest cffi.8 
acre per day of 9 hours «« IS 

Cost per md* harvested in trial « « 0 2 0 

Damaged tubers' per md. harvested '! sr., 8 eh. 
Tabers left ia the field per S5 srs.® 10 ch* 


Bj Hand (MnrpL) 
9 is srs.: ' ■ 
2 mds , 25 srs. 



fHl htJtkmmAM filMKl 

1 1 labourers to, gather the potatoes were not eEongli to fully 
oeoupy the hulloolrs.^ On largo scale operationSj either nicTt- 
laborers to gather up the potatoes or use of the biiliecks for 
only part time would further reduce the etist per aeK. , Jn 
the ease' of the small cultivator, where tho bullocks woulj 
otherwise be idle, it would he definitely desirable to n-v. tliero. 
even if the ratio of laborers to bullocks were evfE less than 
that in the above test. Probably 15 picsers to 1 pair ot 
bullocks IS desirable. 

It will be noted from the table that on everv count but 
one, the harvesting hy the use of the cultivator is better. 
More tubers were left in the field by 15 srs. This is psrtiv 
ofset by 3 srs., 14 ch., fewer cut potatoes. If the potatoes are 
s ored for only a short time before being marketed, the reduced 
loss irom rotting is likely to more than balance the 10 srs, per 
acre left in the field. At the comnai-afaVfil^ 



THE OOMMEKCIAL DAlEY C 


T. W, MslCjBS, 


Head^ .Ffepart-meni of Animal Husbandry and Dairyh 
Allakahad Agricultural Institute. 

Many dairies are being started all over India to ino 
tbe inadequate supply of miik. Most of these are spon 
by meiii 'wbo hope to secure financial benefit from 
feature. Also people who have never kept cattle befori 
aoT maintaining enough eows and buffaloes to suppl; 
milk needed in their oivn households. la this artic! 
attempt is made to poiat out, some of the factors which 
determine whether the venture is economically sour 
not, : ■ 

Bu^ aloes versus cows. 

We eannot recommend the keeping of buffaloes fron 
oTneriencp. at the Asricultural Institute. Aithoush we 


the buffalo is a large animal and takes a rest for Kseveral 
months on alternate years. Our buffalo herd just pays for its 
feed. We admit that 95 per cent, of the milk sold in some 
of the cities of India is buffalo milk and few productive eows 
are found in the villages yet we would not attempt to run a 
eommereiai dairy with many buffaloes in the herd. 


What cows to keep. 


There are several breeds of Zebu cattle that have produced 
individuals yielding adequate quantities of milk. The 
Indian Council of Agricultural Sesearoh maintains herd regis- 
tPTa for the Sahiwal. Red SiudhL Hariana. Qir. and Kankrei 
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country becomes depleted, and whoa resti ;;•.'> (rfi'qvt.i 
in the producing areas, great barclsk ip is rxper;:ii'--:>[, I'-i.j 
best way to taaiutaia a good liei'l is to st: rt. \ ■> '•. \i * 
animals obtainable and to hnprOTc it by r.t,'k'C‘r;’» ' •. t ; >.i ;,• * 
raising most if not all of the needed leplacam'.'nt'p 

l^he he rd sire. 

Unless the breeding bull is batter tkac. 
cows, the herd will deteriorate r.itlier tkaa 


The average, of 
improro, 


I'? on 'ai' 1 


sible his female aneastors should yiekl u.r, it-a. .. 
herd average. A ball th’^t has sircl rr.id uctir. 
should be kept when obtainable. 

Gross-breeding. 

The present Zebu breeds are not iini'-br.H in 
or performance. The bast rieUliiig oius may 'r •,(. 

• daughters. It will take decades co develoo a in w'lick' 

all_ the females produoec! will be cec-ayiaioil yioKU'r.?, Fiii 
quick results foreign dairy bntis saay bo ligi;.! cn y.h.i ..toc'k. 
The crossbred females will usually bo inirt‘*5 uwL rx 
There is at present in lalia an aiir.o.-x laiiior-" 
against crosS' breeding, C ireful enqir'vy tki’ ! 

prejudice is not based on practical experi.'-iteo i)!'l ii-tioav. 

The militarj dairies have used lirtisf.ein^Pfigs'iati pros*-'(‘'' 
in their dairies and have often graded up Zdia sfocfk to 3 i/d:> 
or more Holstein-Friesian. These military dairie.s also main- 
tain a high proportion of buffaloes in their herds so rhaf the 
mixed milk is acceptable to the army personnel after ‘ tonin,<> ^ 
^to the legal butter fat content. For large milk yields the 
Holstem-Friesian crossed on the Sahiwul would “be a 'good 
combination. We, however, are interested in kepr»it®r»- \ 
smaller cow giving richer milk. The Jersov-Siadhi -ivcs u\ 
aa^ animal, about three-fourths the sige of the FnUtebil 

rSounfs,^ 

X Simllii cross is Uim a 

herd of uniform colour can be mainfained if th., .looser 

Sifn ft® Siadhi cows are ho.nosTg;,,,' ,,,1 

Both breeds have black muzzles, switches and eyelids'^ and ! b« 
dark fawn blends well with the Sindhi red. 
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iiaTe •.ieeii aD;.e So tsx mereased tailk pro 
graded baek to tie Heel Sludhi until only r 
blood raa.iiLT.'. -Tc do eull out some of tlie 
but feu-er of tliese ware iiuprofitable tlian wi 
ail’ fue: ' ' a a.- a ! tbe Jersey bull on oaly Si 

less tljiiE. 2,000 potiucls per lactation, and pr( 
yielding 2f to S times this amonnt. 


ALtAHiBAB rASMBS 








in which the monthlj feed cost and praiuciion Keerds werr- 
recorded. We found that a eow yioldmg i,4Cd i':’, uf -arx 
Just paid for her feed. One giving 2j000 lb. wo-ald pay for 
her feed and other expenses but give us no profit, Table .1 
shows the average values for oows in onr herd last- year, 

TABIiB 1 . 

Value of milh over feed cost ®«a! annuffl hesimi 


Value of milk over Annual paotatioE ia 

feed oost in Rupees pouads 

M 1,465 

100 2,7 m 

200 3,375 

800 4,200 

,400 . , 8,270 

500 6,400 

These figures almost make a straight line when plotted on. 
a graph. From this profits for other yieldxS can be easilv 
determined* 

During our financial year (April 1, 1945 to March 31, 
1946), 18 Red Sindhi cows completed their lactations averaging 
3,005 lb. of milk in 308 days with 214*8 days dry preceding 
this lactation for 14 of them, four being first lactation heifer!*. 
This 5*75 lb. overall daily average would give an annuiil yield 
of 2,098 lb. and an average of about ten rupees per cow over 
her feed and other costs. The 14 Jersey-Siadhi cows com* 
pleting their lactations yielded an average of 5,160-6 lb. in 
377-8 days with 60*4 days dry for 13 cows. One was a first 
lactation heifer. 


U.B.MiitK 
PSR Yg/iR 
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la this ease the overall average is ll-fS lb; 'fiaily' an 

aannai yield of 4,S99'7 lb,. Here both tbe higher lactation 
yield aad the shorter dry period eoant. These oows gave 
aboat Rs, ea-di over feoi, labour aad miscellaaeoas costs. 
Ifc would take 27 of the Red Sindhis to give the same profit 
ovor feed cost as one cross-bred. ' 

Tke comparatide investmentm . ^ 

la these calculations %ve have not taken into account 
interest on the investrneot or replacement charges. The cows 
will average possibly sis laetatioas. if well eared for, so 
oae-sixth of her purohasa price must be deducted from the 
profit earned by each cow per year for the first six years, 
bn the other baud, we must credit the cow with about Rs, 60 
for the manure produced during the year if it is used 
efficieutl? as fertilker or sold as fuel cakes, la a good market. 
What doea a cow co$i f ^ f 

Cattle prices are determined by supply and demand. Indi- 
vidual quaiitv is an iiaportaat factor. We sold two cows 
during trte pastyear for R.u ilO) each and a number at cts.'SSO 
each. Cows purchased by us cost a little over Ss. 750 each 
wlien we allowed credit for tbs accompanying calves. Home- 
raised heifers were a little cheaper, 67 first lactation heifers 
taken into the herd last year costing about lis. 64d each. 

Calves now being raised will be more espeusiva owing to 
increased labour aad feed prices. la all our ealculatioas we 
have considered the cow’s feed only aad her full production, 
'ihie calf is weaned at birth and raised separately as a capital 
item or discarded. 

The comrmTcml dairy mw. 

A cow to be commercially profitable in our dairy should 
yield a minimum of 3j250 lb. of milk par year. 

Cnsiaf em &. 759. 

AesBTS-— 1. Profit of milk (S ib. per rupee) over feed oast .. Es. 184 

2. MuKure Take .. .. .. •• 

Total- .. its. ' 

Dc KX— -*1 . Al•ia^TaI replacemeat dspreclatioK .. Sa. 1 25 

2. 1 0 'per oeat. profit oa iDvestmeat .. .. Es. 7S 

3. liaboar aad miseellaaeoas charges . . . , 44 

Total .. lie, a44 

Our best cow last year gave an annual yield of 6,870*8 lb. 
leaving Bs. 433 for our profit on- our investment. The best 
registered Bed Sindhi (Birquee Registration No, 0407 in her 
first lactation) gave an annual yield of 5,448*3 lb., with 

Rs. 335 profit on the investment. In our herd 66 cows gave 

from 10 to 58 per cent, on our investment last year. Com* 
meroial dairies are possible in India. We have one. 



to, October. 1946, 


Zal E. Kothav 


Dairy Developmem jiaviser to Uomrmmni »/ failifi. 
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the mi'll ‘Ito town available to it ia^tl Jiaf 

the milk beiug eouverted into products, as at preset,. 

eaubro'ad^rp^SgSwtliSf.rhwA''^^^ 

existing milk supply b? develonin r * '^ngmenring t ^e 
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is to find out ways and mcana rtf ^ ° ijQ taken, therefore, 
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of the towu aud Its surroaX”” ff'’”" 

producing milk by housme^ oattle^f k u P^®f ^Jstem of 
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n«w method adopted saouij ihlrAf : oonatry. Auy 

these stables and tor that tea/oa tb(> !o ’ 'T*^ 

supply of milk would hayVto be 'o^Lr^® increased 

the towns. This source may be /fwl? otitfitle 

from areas surrounding the \own ^nilfc supply 

mertes in milk-produfing ie!s ’ of eiia! 

dairy farms. , ® (tn.l e^tablishiaeat of 

Olgat'El^Stiojpi of XEilk !*•« 

Itself uodeftwohS^ the 

villages lying adjacent to the towns or * ^ supply fVojjj 

'h-Hd 


IMPEOVIFG 



rMPfiOVIKG TEE ailEK STTPPIT OF TOWNS ' ‘J5y 

the towBj and milk sapplj from villages lying heyoud this 
radius and estsnding ap to 50 miles, “which may 'be called 
the outer l)e!t„® Of ilie two. it is desirabio that the organiaa'- 
tion of the milk supply from the ‘ outer belt’ should b” taken 
up first bf^eause that will h^lp in actually augmenting fh« 
milk supply without disturbing the present supply as the mi'k 
is already being^brought by various means to the town from 
the * inner belt.® 


Many of the towns in India where shortage of milk is felt 
at present are fortanately surrounded by areas which fo-m 
potential sources of supply of milk. Almost ererv to rn 
whether small or large, derives nearL' 5 ’ per cent, of its m Ik 
requirements through what are called ‘ milk carriers ’ The 
milk collected by them from the viliag'^s is carried on evcles 
or head loads and distributed direct to individual customers 
Their range of w »rk ‘^xr.efids evaa up to U miles radius from 
the town. For s .me of the larger towns like Bombay, Madr s, 
Calcutta, etc. which are well-provided with local trains, mi k 
is brought from even greater distances by these eairiers Tnis 
is one of the most imp irtanfc agencies in' he milk supply to 
towns and one which presents great pissibili'ies of improve- 
ment. The sources of suoply of milk in this system also lead 
themselves for_ further increased proiaetion. Some of the 
measures which can be adopted fo- this purpose are t 

(i) To organize the producers on cooperative lines and 
arrange for them to deal direct with the o -nsnmers thems-ives, 
to the mutual advan:age of both, by doing away with the 
middlemen or the carriers. 

(ii) To organize the carriers themselves on cooperative 
lines by giving thorn facilities of a centrai milk oolleeting 
depot or depots from which tnilk can be economically distri- 
buted eollee iveiy, instead of each individual carrier going 
round the deliver?. This will ensure a greater uniformity of 
method and ft-wer distributing agencies, consequently 'less 
supervision and cont rol by the authorities oonoerned. 

(ill) To^ open depots for cattle feeds in the producing areas 
and subsidizing the supply, if necessary. 

(iv) To provide milk supply cans of suitable types and at 
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special carriag-e or •oompsrtmaat where yn'k ei ’I j.:- :u s 
eleas-place during transit. • 

(vi) Fertile municipalities to pr.'vi'lc, s-j.n.'i., , ■ 

distributed in the tG'vfa, from WJere lairc feati t: i ,r.>'t . ib ; • 
to the areas apportioned to each sot of earrier-s. 

(rll) To give loans to the orgdin'aoi ga.^iF] proiaco:.- f.-r 
purchasing cattle and feeding stuffs to effeetividy i’laroaso tl;.» 
production of milk iu the zone surroiiudiug the It 

has been found from experieneo that by propet fe’»dir.g an.! 
maintenance .the milk yield of a Tillage eo\r cm be iDcre.jf ed 
even up to 50 per cent 

The outer heli. 

The organization to he set up for tho purpose shcnld aisn 
at organizing the producers, the’ colleetiott'* cf ti.o niilk friat 
them and its rapid transport to a suitable centre wiiere it ouu 
be processed and distributed through a celiahlH agouuy or 
agencies, so that the quality of the milk is assureni and it i.'S 
sold at a reasonable price to the consuaiers. Such un arg.»n)i 4 ':d 
effort calls for the following : 

(i) • A rapid survey of the areas is iifc -ssary iu 
order to ascertain firstly the qnan'ify tf milk iivailubi* far 
collection after allowing for the domestic need of the producers 
and the wide fluctuations for the ditforent sesisous wliicl! 
invariably occur under viliuge conditions, and secondly the 
disposal of surplus milk and the scope for developing fills 
source. Such a survey can be satisfactorily carried out in 
two to_ three months by employing adequate' teraoorary stuff, 
but this will require expert gui dunce, 

(ii) Organising the profincen : This will have to he 
undertaken, preferable on coopera’ive lines, based ou the data 
obtained in tho survey of the area, so that those viii.i^^e.s or 
centres which produce sufficient quantifies of milk rhidi cun 
be handled eeouomically, need only be oousidered ia t‘io earlier 
stages. _It will be desirable to attempt to ee.uirahi^c tlw 
milking in the villages right from the begiauiag ami in order 
to provide an luducerneut for the purpose to the villagers, 
each village should be provided with a small milking shed with 

facilities ot water supply, etc. the cost involved beiog partly 
or wholly borne by the Government. 

ba done at ceatres 

‘a'* of milk may be doae 

ES 6XP©diU011sl¥ and 






•HPStiVi'Sa i'-EE mLK. SV??1.Y C‘» tOWMS 


(1?) Sapid tret lisp a ft rf milk : Q<aiek haulage of milk 
,ts destiaatian soan after prodaetioii is -very essential as the 
iirae'faeKH' Is inosb laiportaat with such a highly perishafele 
thad .i Jill’.; Th'’ b.ia^age a-xn ha done either by rail or roa 
bt,r i a ma;u!ity of cises it will have to be done by the latter 
in wiiich ease inct'.r transport will have to be employed 
Itotor ierrias for this patpuse will he required, 

(v) Procfissing of 'milk : As milk will be collected fro 
viiriotts sources and produced under iusanitary village condi- 
tions and as some time must elapse before it is made availabl 
to the consumers it will have to be processed (heated or chilled 
3 r both, pasteurized) and for this a processing centre or 
pasteurizing station will have to be established, preferably in 
the consuming town itself, with facilities of cold storage, etc, 
so that the distribution of milk can ba regulated according to 
the requirements of the coasamers irtespective of the time 
milking in the- vilifiges.- : 

(vi) Distribution depots; The milk collected and processed 
as above can then be distributed to the consumers over the 
counter through depots specially provided for the purpose, 
where milk of guaranteed quality can be made available to the 
public. It is not considored feasible in earlier stages to 
attempt house to house delivery of milk, particularly in view 
of the shortage of containers and bottles. 


(vii) Supply of cat th feeds ; a necessary adjunct 
such a system of milk eoHeetiou and supply, arrangements will 
have to be made- to supply cuttle feeds such as oilcakes, bran, 
ehunni, etc. to the vlilage milk producers so as to give the 
an incentive for produeiag more and better quality milk. In 
some cases this idea of helping the villager can be further 
developed by arranging for the .supply of his daily requirements 
such as kerosene oil. sugar, cloth, etc., against deliveries ol 
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(aj That the towa seleofed foi 
roanded by milk-producing villages 
to 50 miles of it and the 
centres should be aufiieient 
handling and distribution i 
working costs. In the light of the c 
may be stated that each such villa, 
average be able to supply 
of milk a day. 

(b) That the majority of Tillage, 
far as possible along side the roads 

uistance not exceeding 2 to B n 
dSatfof milk rapidly 

(o) That the area is welUprovi 
permit of the haulage of milk by m > 
ot the year. ^ 

,, producers mugt be t 

their milk throughout the vear at a 
the milk must be paid for p.^riodie 
greatest need of every stock-owner. 

Establishment of 


O'' abif'; 

0^.5 or t'cnrre'f Iriug „-jf 
d^Mtity of miik prodm^d 
' to mako its coib^ntjofj^ i ; 
economic on a eaa.iidf'raV 

i e^Tporienc., 

. - . ..ige or ce mrc- ^ ho « I j 
a minimum quantity of -U m 


r maV„r,T r 

'•ge size like fwwns, 

’ ““O ■■'WitioMl cllLl’n o‘t n|: 

^stanoo transport of milk be r-iil 
lecting end q . i ^ ■ 

ooasist of mo folLjiiig : 

0!* milk-eollaoting and nroces 

«iQg area itself. piocas- 

^ so processed by rail •, 

“»»«giogfrom5^0to300„ilo"; 

■istabnting orgoniaatioa in H,. 

otorage feoililits, “ ““ 



supply 01 tnis Mua 


more laaa compensated f 


Low price at wliicQ milk ean be purcbased in these 
Gticin^ tracts. To make the working of such a e 
ecoDomically possible it should he in a position to reee 
process at least about 6,000 to 8,000 lb. of milk a dar. 
quantity would vary from place to place according 
tances. The whole of this organization, can be ni 
a Governmeiit agency or through private enterprise 
be subsidized. It will, however, be possible to bn 
milk"produoiag societies round about such ereameri 
course of time they may be run on cooperative lines 

Estahlishmeiit of dairy farms. 


uctuates widely in quantity according to seasons and that it 


e source ot supply of milk for the 
the form of a dairy farm or farms 


may be needed to establish aud encourage such a supply. 

(i) Facilities of land and grazing. 

(ii) Provision of irrigation water for the cultivation of 
fodder crops at a concession rate. 

(iii) Concession in railway freight with the facility of 
refrigerating vans. 

(iv) Provision of neces^iai'y equipment for the dairy, etc, 
under priority. 

(v) Providing sub-idy to enable the farm-produced milk to 
be sold in the consuming areas at controlled rates. 

Gontrol and supervision!. 

Eeorganization of the existing system of control and 
supervision of the milk supply to the town is of supreme 
importance. Ifo matter how oarefully the agencies fpr the 
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iaereased milk supply at a place £!i\> rirr lur''- j r u'v 'vi' 
stand a fair chance of sumviui unle-'s i-' • jf;? 'i,v -ly 

protected against unfair competitim from ti > r.r.i , 'rr '.'j i'n 
respect of price as well as qiiaiity. Thi'' en’!^ fir pr'*;* ."-it!* 

trol and supervision over the sapplr. Om’ of t!ir- '‘j; -'af - At 
handicaps in the proper stipervi^iou and •■'cutro' of ’ '.r* rndk 
supply of a town is the existence of tlio innanori!)!-' agf'iioj.vj 
or channels through which milk is ramh* to pa^a' dari-ij its 
handling and distribution in a town. This al'jo ■ in i,q-s fjp 
development of the dairy trade ou ri^ht imes Tiie reorga- 
nization of the present system of m'lk siipniy rtails fur 
definite measures to be taken. They may bo 3'2a2nii.'’u un as 
follows ; ' “ * d 

(a) Creation of a milk supply orgam\ifi'm ; ^Idop'ion of 
naeasnres which would ensure adcqu'ite mCk supolr ’ on thr 
lines indicated above should provide such an or^nnizaiion for 
obtaining milk from reliable sources. Siic'i an crganizi'd effort 
will enable the milk supplying agencies to b^t reduij*>i ro a few 
selected ones and this will call for thn divisions of tro milk- 

producing areas into zones, so that a zone may be as-'igno i to 
a particular agency to prevent the vari-ms s'det.rwi ugoncies 
from competing with one another unfairly. 

(b) Creation of milh procurement ami dfstrih>f.iinii or- 

gani\ation; This is necessary fur replacing the iii'uirnorable 
individuals employed in distributing miik, by a few scleeted 
agencies. As in the ease of (a) abovo^ the area of tr.idirig ia 
the town will also have to be zoned out, «o that each a->encv 
is allotted a zone to prevent unfair competition. * 

(c) Removal of cattle stables from, nrhan areas; As more 
and more milk is imported in tlio town from the rur.il areas 
through an organized effort, the city milch cattle stable will 
have to he removed. Their removal will call for (i) the pre- 
vention of the return to the city of cattle salvaged from rha 
stables when they come into calf again and (ii| ihc ubs .rnfimi 
or colonization of the replaced animals from the city at c 

away from the town from where milk could be easily obtaiued 
for the town. 

(d) AdopHm of an efecthe system, of liGmsing and 
supervision: The introduction of a complete and effoefive 
system of licensing of the trade with suitable standards for 

adequate and efficient staff for enforoine 

® of quality will be a necessary 

aajnaotto t reorganization. ^ 


IMWOVIHG TKE MILK SSXJWL’T OF TOWNS 
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(e) Avfointmmt of a milk control hoards Saoii a board 
may be for the proYince or the State as a whole or for the town 
in the first instance, where the improved milk supply scheme 
is to be worked. ExperieDee in the past has , shown that 
efforts made at reorganizing the milk supply of a town were 
always too much diffused and there was no cooperation between 
the man in the trade and the controlling authorities in improv- 
ing matters. It isj therefore, felt that there should he a 
eoutrs! independent body which should coordinate the activi- 
ties coining under the reorganization of the milk supply of a 
town. It is suggested that a milk control board should be 
created. Such a board should be constituted of a limited 
number of members, not exceeding seven, representing govern- 
ment, municipality, producers, traders and consumers. Its 
primary functions "should be the following : 

(i) To safeguard the interests of the producers, traders and 
consumers. 

^ (ii) To periodically fix the purchase as well as the sale 
prices of milk for that area. 

(iii) To control the marketing and distribution of milk 
according to the needs of the different classes of consumers. 

(iv) To control the production of milk and milk products in 
aconsiiniingareaasweIlasiiiareasadjomiag.it. 

(v) To fix standards of quality of milk and milk products 
sold in that area, 

(vi) To act in an advisory capacity ia matters relating to 
the policy to be followed and measures to be adopted for the 
development of the milk trade. 

Technical guidance. 

Whatever be the type of scheme adopted by the provinces 
or States for improving the milk supply of a town, technical 
help and guidance will be needed to solve the difficulties which 
are bound to arise at every stage with the commencement of 
the scheme. The prerequisite for the success of such a ven- 
ture will be the provision of adequate technical staff. N^o 
doubt expert help and guidance will always be made available 
from the Centre bnt the Provincial Governments shall have to 
maintain staff of their own to be on the spot. The ^ strength 
of the staff required will depend on the amount of dairy deve- 
lopment work undertaken by the province concerned. Since 
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this kind of work will require qualificaiioiirt atic fyj'if • I’n.f,,, 

a high order, the pay and status of the n b' iTcut-.i 
should be such as to attract men of the rii?;'.! tvi^o v. h ..i-'ri 

command the confidence of the trade. 

Urgent steps. 

This note has been drawn up with tlto iii,-:,. :}] 

suggest to the provinces and the States the v.in.)! . ‘ wars 'I'l.,! 
means which are possible to adopt for improvin,^ thn m>*h 
supply of a town. The steps which should '0^2^”:.. ;=,'' ' ;: 

this are briefly indicated below : 

,(a) Appointment of technical staff. 

areis\rf?/t«°^°^ potential ni:lk«supp:v,‘o« 

unon fn f T 17 area can be dl^nSd 

snZ^ f for org.inmlZ" rC 

es?lfi cooperative lines ,rb? t 

milk supply lorn the rnil ® 

obtained^frL reliable sonrl!r“ f%7 ®«Pplci»eutod by milk 
where the reor-aniratTon ff if ;‘fcas or towns 

he introduced.' In thriattpr ol proposed to 

firstly that instead of larwt ’ ™®clion it must be n'menibered 

aniall towns to bagfn mtli 

on an Mperimental basis mai k trto.i'out '“'’iff 

or area where the shm-tM^ta feccoudly tht‘ tnwji 

first, both for production^ 

requirements of a town or area sekef^r*^ the total 

once but it may he feasibk t!f ^ at 

sive and limite^d scale ^ conditions on a progres- 

ofaailrganiSorfoi^te\“du^^^^^ board am] the ereafim, 

the procurement and distrikiHrn^T®uf^i^ aad another for 

earned out. istnbution of milk based on tlu; snrv,.v«,, 



“POOEMBEYOHr AND HORTICULTURE.’ 


Duesa Das Seiyastata, B. 8 g,j (As.) 


Polyembiyony refers to the oeeurrence of tvsro or mor< 
embryos in oae seed. It is of frequent oeeurrenoe in th« 
gymiiosperms as compared to the angiosperms. The pheno' 
menoa has been frequently noticed in wheat, oats, rye, sugar 
cane etc. The seed upon germination produces two * plumules 
and a single seed, may give rjse to two or tnor© seedling's 


Mowever, advancemeiit of our knowledge of polyembryonj 
has been rather slow as compared- to the progress made in 
other botanical fields. In fact some people are of the opinion 
that adventitious embryos are malformations. 

Leeuwenhoek in 1719 found orange seeds each contain- 
ing two embryos. 


Stras burger in. 1878 considered polyembryony as a gradual 
change from the normal formation of the sexually produced 
embryo as the result of weakening of sexuality of the pollen 
formation and the capacity of the embryo to develop. 

Pfeffer considered it as a form of budding. 


Ganong suggested that it may be the early stages in the 
development of something new. 
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sists of a stalk, nueellus, embryo sac within the nucellns, two 
integuments and the mioropyle. Before the integuments 
ippear one nueellar cell near the apex enlarges to form the 
irchesporial cell. This divides and gives rise to the meffaa- 
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The deteotioa of the Buoeiiar seedlings is not very easy. 
Hybrid seedlings caa be recognised when they are a few 
months old. Howeve?; some ehemioai tests have been tri 
to distinguish hybrid and nncellar seedlings. 

■fi- . 

For the control of nueeifar embryony it is suggested that 
the trees of plants be shaded partially and by ocoasionall ' 
rediioiog the foliage. Thus the average number of extra 


seedlings e 


ioiild be reduced by 50-100 “/c 


Mature seeds may have iO— 15 recognisabi© embryos 
However, the aaaiber of embrros capable of germination rarely 
exceeds 3 or 4. Even in one species, varieties differ <5rea * 
in the average number of nueeiiar embryos. 

The young mioeliar seedling is often thorny bat has 
more of vegetative vigour. The nucellar seedlings also have 
less tendency to blooming as compared to budded and gratted 
trees of the same age. 

Under certain conditions, for example low 
temperatures in the blooming season, various diploid varieties 
sometimes produce tetraploid nucellar seedlings, and these 
when crossed with the diploids give rise to triploids most of 
which are not very productive. ^ ’ 

_ One of the great disadvantages of nucellar embryony is 
that in the early stages it is often difficult to distin®ui8h 
liybrids and nucellar seedlings which is a considerable handi- 
jap in a breeding programme. Hybrids and nucellar trees 
have to be grown until the time of flowering and fruiti 
thereby involving a considerable expense, 

Nucellar embryony is noticeable in a number of vari 
yf citrus and also in Fortuuelia and Poncirus. 

11. (Jteavag& Poly&mhryony.' : 

This is accomplished by the separation of the z 


thus, Lobelia, etc. 
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deY elop in the same OYtsIe and in eaob of these sacs feveral 
embryos maj’’ matare. In A-llium for instance 5 embryos 
are found in a single embryo sac„ One of taese is normal, 
one from. tJie aynergid, two from the antipodal eeiis, and 
aiiofh-'r ear i'?o a -ntt^j.;u3ient. 

Trne and False polpenihryony. 

Polyembryorsy, as we know, is defined as the production 
of two or more embryos within an OTule. 

True polyembrpny is the production of plural embryos 
within ii single embryo sac. 

False palyembryony _ is the production of plural embryo.s 
derived from several embryo sacs, 


The nueelliis iiiflaenees the developing embryos, there- 
fore it is supposed that multiple embryos formed within, the 
same nueellas are eases of true polyembryony, and false 
polyembryony would be limited to those oases in, which 
multiple embryos are derived from different nuceili. These 
different nueelli may be derived from more than one ovule 
developing in a normaliy one ovulated seed-like structure 
and the fusion of the ovules. This is false polyembryony as 
the embroys are derived from different ovules. 

Frequiaie.if of paly e nth ry any and the Jeirglopmental coin- 
petition of pltiral er/Jji-yos, 

It is well known that polyembryony is more common in 
some species, varieties, and strains, than in others. In the 
sngiosperms the average .number of seedlings per seed is 
about 2— -6. 

Polyembryony in the Gymnosperms is very prevalent 
and in some conifers a single ovule may have as many as 200 
potential embryos. 

In certain varieties of Citrus and Mangifera nearly 
every seed is polyembryonate and as many as 30 embryos 
have been observed in a single seed. In Citrus the average 
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Is the Morraya a single sporophytic embryo with the 
gametic embryo occurs about once in 120 seeds. 

The actual frequency of polyembryony is usually _ in- 
dicated only by the relative oceurenoe of plural seedlinp 
and because it is generally impossible to determine the rngin 
of plural seedings, the frequency ineiudes ^all types of 
polyembryony. When the number of embryos is large there 
is greater competition amongst them and. only a few germinate. 
There is thus a direct eorelation between the number 7: -■ 
embyos developing and their mortality. Highly poly- 
erabryonate seeds #^.5 Eugenia, produce oaly 1--2 seedlings. 

A keen competition is often noticed between the sexually 
produced embryo and the nucellar embryo. The nuoellar 
seedlings are more commonly notieaabie than the gametic 
seedling. The gametic embryo is usually crowded oat by the 
nuoellar embryos. Often the gametic embryo is entirely 
suppressed in which case the progeny resemble their seed 
parent. 

The gametic embryo has usually a lesser chance of survival 
because the fertilized egg begins to divide when most of the 
nucelar embryos consist of several cells each; the young 
gametic embryo is situated at the apex of the embryo sac 
and thus is less favourably placed than the nucellar embryos 
with respect to nutrition and space within the sac. 

In many eases the pollen parent influences the relative 
proportions of genetic and nucellar progeny. 

Environmental conditions also influence the develop- 
ment and survival of seedlings. Thus several varieties of 
the mango which are mouoembrfonata iu a ioeslity may be 
polyembryonate ^ in others. The difference may, however, be 
due to both, environment, and cross pollination. ”” 

. The position of the embryo is also an important factor 
in its survival. 

Other factors influencing polyembryony are the nature 
of the food supply ; the moisture supply to the developing 
embryos ; temperature ; the age of the seed ; the maturity of 
the seed ; the dessication of the seed, etc. 

Pollination and Polyembryony. 

‘Fertility’ is spoken of as the capacity for reproduction 

by gametes with fertilization. 

■ . # 



'■bteniity is tiie abseace or capacity for sexual rapro- 
duetion. Complete sterility results ia complete inaMiity to 
reprodoGc by means of seeds. In .plaats' haying Hucellar 
embryoQj besides sexual sterility, aucellar sterility is also 
required. , . . . ‘ , 

The abseuee of pollination . usually but not always 
prevents the development of aucelkr embryos. As bes 
already been said, fertilization of the egg is. also required in a 
nninber of oases. Thus gametic sterility usually necessitates 
nnsellar sterility, but the abortion of the gametic embryo 
does not. 

Bortienltnral signijieance of polyemhryony. 

One of the great advantages of polyembryony is ia the 
standardizaiion of rootstocks. The . rootstock an'd the scion 
should be physiologically congenial.. ■■Through BolvemhrTOnv 




274 iHB AMLAHABAB SABMSB 

Nucellar em bryony ■ also produces seec 
greater in vigour as compared to their garnet; 
Hodgson and. Cameron and several other inv 
that asexual seed production in the citrus res 
and persistent rein venation and vegetative ii 
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and animal production operate in support of eaoli other, 
animal supplies manure to fertilise the soil and. thus ir 
fodder and food-crop production, out of which the anim 
easi he tetter fed. Since better standards of feedir 
required to enable improyemant by better breeding i 
to express itself, the higher standard of animal nu 


nitrogen taken from the air. After their remoyal, they 
leave in the soil some fertilizing crop residues made up of 
organic matter, well supplied with nitrogen, from which 
supplies of plant food become steadily available to the follow- 
ing crops. As indicated below, however, the effectiveness 
of this source of fertility in India is. less than is generally 
assumed. In this there is nothing new or anything which 
has not already been well-demonstrated in many parts of the 
world. Iti India nearly every cultivator, to some extent, 
practises a system of mixed farming. He maintains cows 
and buffaloes and tries to breed his own work cattle and 
produce a supply of milk and dairy produce, the extent 
depending on the size of his holding and other facilities 


tion, and a wider recognition of the possiblities the system 


•Bapiitttei from ladiaa Farming, .Tol, Jll, m 11, STorambar 19*6, 












crop yieics stana oetter in companaon mth those of othe 
countries. Some of the blame for the low yields must 
douhtediy 'be put on the practice of using eowdung as fue 
but this alone cannot account for the great difference 
yields. The ratio of cultivated area to grazing in. India is tan 
higher than in most countries with which comparisons i 
crop _ yields are made. Generally the grazing areas do n 
provide the extra manure needed to maintain the fertilii 
of the large cultivated area. Considerable improvemeat 
the yield of fodder from grazing areas will be needed 
make their eontributiort in this direction of much value. Tlie 
present output of farmyard manure is sufficient to manure 
every year about one acre iu ten under single eroppino' 
Under^ double _croppiag the figure would be one in twenty. 
To maintain soil fertility two and half times as much farm- 
yard manure as is now produced is required under sin 
cropping but five times . as much., would be required lo sec 
good yields under double cropping. 

The cultivated area, therefore, must very largely support 
its own fertility and the system of farming mu^t be such as 
ensures this, otherwise depletion of soil fertility will take 
place as it undoubtedly is taking place. Yields will deerf^o-je 
with every ettempt to inoreese the iet.nsity of crop 
diiotioa to meet tie increased demand for a better standard 
of food eonsnmptioa of a rising population. . : ' - ' 

As already stated aiised farming rotations always include 
a number of legume crops— fodder and grain. Culti 
in this country are well aware of the value of legumes in 
rotations, and make considerable use of them for maintaining 
lertility, India has a wide range of legume crops. There 
ire hardly any in the world which cannot be grown. Still 
jver wide areas, soil fertility is depleted and yields are 
low and there is e videnoe that they will decrease as further 
ittempts to intensify croppin ‘ 
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Fertility effieienoy of legumes dejpendeni on phosphate. 

Though a large range of legumes is freely used in rota- 
tions they fail to maintain fertility at the level which might 
be expected judged by the results obtained in other countries. 
Even when a good standard of cultivation is practised the 
legumes are not, under present conditions, doing their job 
as efficiently as elsewhere. They are not living in the soil 
that amount of fertility needed to ensure high yields of 
subsequent crops, though the sum total of nitrogen which 
they contribute must amount to a very large figure. The 
legumes now mainly favoured are the pulse grain crops. 
Thwugh of considerable fertility-building value they fall, 
below the fodders, the clovers (TnfoUum) such as berseem, 
or red and white clovers of more temperate countries, lucerne 
{Medicago sativci), senji (ilelilotus). It has been shown in 
recent experiments at the Imperial Agricultural Beseareh 
Institute, New Delhi, that the clovers operate efficiently only 
if well-supplied with available phosphate. Here then is a 
probable explanation— the pulse crops have not the high 
fertilizing value of clovers used in mixed-farming rotations 
abroad and the clovers, except when grown in the phosphate 
soil of west Punjab, do not yield well unless supplied with 
phosphate either in the form of farmyard manure or as an 
artificial fertilizer. When so supplied, not only do the yields 
increase considerably but the soil fertility-building processes 
of the legume are much activated, with the result that big 
increases in yields of the following cereal crops are also 
secured. 

Importance of phosphate circulation. 

The matter does not end here. The fodder so produced is 
also very rich in phosphate and calcium. In experiments 
it has been found that the phosphate content of the fodder 
has been increased three and four times. When these fodders 
are fed to cattle very little of the extra phosphate is retained 
by the animal, M.ost of it reappears in the dung, which, 
if returned to the soil and applied to a legume crop wiii again 
set afoot a cycle of activity which will result in large supplies 
of nitrogen being fixed in . the soil. Further the phosphate 
will be taken up again by the legume and continue in circula- 
tion accnmulaTing fertility as residual organic matter in- 
creases and nitrogen is taken from the air. 

Inherent soiUfertilizing power of mixedfarming cropping 


It is thikpfocess which constitutes the real power which 
lies behind mixed^farming practices and which has firmly 
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established the system and wedded the animai to the soil 
in other oonn tries. The most efficient nitrogen and 
bailders are the leafy legume folders as the clovers 
(TnfoUnm), the Medieago lucerne and Meiilotus senji groups. 
They appear to be most efficient users of phosphate. To 
convert them into marketable dairy produce efficient milch 
cattle ^are required, and to turn this into profit comparable 
to grain production, secure markets for milk and dairy pro- 
duce and reliable transport systems must be organized. Given 
adequate supplies of phosphate, efficient cattle and dairy 
produce markets, not only can the milk and dairy produce 
reqaired by India be guaranteed hut a high standard of soil 
fertility can be built up, from which increased yield of food 
crop can be assured and the whole trend of soil-fertility 
depletion be reversed and replaced by soil-fertility accumu- 
lation. ■ 

Lack of phosphate in the soil not only effects the yields 
jbtain able from legumes but also the actual distribution of 
the valuable species. This limitation is tending to confine 
berseem to certain areas of the Puuiab and Sind. Thf* diaf.T*;. 
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starvation was so evident and the need for securing nitrogen 
from every possible source fully realized. The possibilities 
of this indirect method seem never to have been examined. 

Polieies of despair. 

The high average milk yield and overall efficiency of the 
SaMwal and Tharparkar herds of the Imperial Agricultural 
Eeseareli Institute show that the breeding of efficient milk 
and dual-purpose cattle in this pountry is no empty dream 
or something beyond the capacity of the average intelligent 
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Gkanffe. of outlook on manuring prohhms^ 

There is need for a considerable oliaiii"6 of outlook on 
manuring problems. The short-term methods which hare 
led ooly to soil depletion must give place to fertilitr-btaldiug 
practices. Research needs new guidance. The development 
of mixed-farming has suffered from lack of direction, not to 
aay, some misdirection in this matter. 

In the tuber-well and eanai-indgated areas particularly, and 
also in areas supplied by open wells at least where the water 
level is fairly high, leafy legume fodders such as berseem, 
lucerne, senji {Molilotus\ meihra (Trigonella), etc., can be 
easily grown. Given markets for milk and dairy produce 
some of these areas provide ideal conditions for mixed-farming 
development. G iven adequate supplies of phosphate the 
legumes will fertilize the soil by the accumulation of nitrogen 
and the phosphate will be kept in circulation by the animals 
Consuming the phosphate-rich protein fodder thus produced. 
The development of crop production combined with thriving 
animal production industries is dependent on an understand- 
ing of the development of soil fertility through the growing 
crop. Some indication of the possibilities of legumes in 
conjunction with phosphate is given above. 

Because of its poverty, the soil of India calls for a better 
understanding of its requirements. One of these is organic 
matter. Sufficient farmyard manure can never be produced 
to meet the requirements of the large cultivated area under 
a system of single cropping, far less under double cropping, 
to which India is suited by virtue of her climate and should 
learn to adopt. The production of organic matter must be- 
come an integral part of the crop rotation. Nitrogen, more- 
over, Is required in enormous quantities, a large proportion 
of which must also be obtained through the cropping system 
itself. The legumes are the crops which can supply this 
nitrogen along with organic matter, particularly if used for 
green manuring, and keep crop production on a high level 


Improvement of the various legume species, particularly 
of the fodder legumes, by breeding and selection, and the 
fitting of improved varieties to various soil conditions and 
crop rotations is likely to prove of much more immediate 
advantage to agrieultnre than the production of higher- 
yielding varieties of cereal crops. Just as it serves no purpose 
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BOOK B11?1BW8 

^naABGANE CVlflVATION hy K, M.Gwwaja Rm, 

pp. m.rnthlB appendices, 2i ilhisiraiwnst and aja^ 
word hy Bao Bahadur Sir f. S. Fenfcairamafi, 
hy the Bangalore Printing and Puhhshng Co., Ltd, 
Mysore Bead, Bangalore Gity^ 

Sir Venkatraman, mentions in his foreword that the hook 
contains the practieal experience of Sugarcane growing, on 
plantation scale hy an experienced worker. 

The book is divided into two parts, e. 9 ., Bart I, in which 
is aiven the principle of cultivation, under the folkwing 
snh-heads, ohapterwise- History of Sugarcane, Morphology 
of the nlant, Beriodicity of growth, and the theory of forma- 
tkn of sugar. Varieties of cane, soils, manures and irrigation. 
Vields of Sugarcane and field estimates. Insect pests and 

Bart TI deals with practical suggestions for Sugarcane 
nlantation under the following suh-heads, vh., Climate soils ; 
Growing of green manure crop preparatory to cane ; Preli- 
minarv ^operations ; Blanting of cane After cultivation ; 
Maturity in cane ; Ratoon, cost of production of cane. 


The snhiect matter has been dealt at length, as regards 
certain aspects. The first part deals with the crop under 
Indian conditions, while the second part emphasiEes more on 

Mysoi^B ooEditions. 

The appendices, and illastrations are helpful as regards 
information. 

It is a helpful reference ho ok for students of Agriculture, 
aud farmers in general. 

-N. E. DEY, 

Allahabad AgriGiiltufal Institute. 

elements of TUOPIOAL soil science hy T. 
Eden, D. Sc. Macmillan and Go., Ltd,, St. Martins Strsef, 
London, p. 19i7. 

In recent years there has been an increasing demand for 
text hooks on soils under Indian and allied conditions ; this, 
therefore, is a welcome addition. The hook is elementary in 

nature, suMk for the general reader and the farmer ; xt is 

inadequate, -ft a text-hook for students of agriculture and mil 



aspects, for the farmer in general, if the author had dealt in 
detail with organic manures, cultivation and drainage. 
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GRAIN SILOS 

with the paramount need for the preservation 
of every pound of food produced, India cannot 
afford the loss of thousands of tons of food grains 
destroyed each year by rats, weevils and other 

Rats 22. be controlled— with the aid of concrete. 
Retproef and sanitory, fire-iafe and tfmifty ‘ ■ 

concrete is the ideal material for permanent grain 
silos (under-ground or above-ground) to meet 
Individual and community requirements. In addi- 
tion concrete grain silos offer maximum protection 






MARCH, 1948 


MY DREAMS FOR THE AGRIOULTURAE IJTSTITHTE 


The Prinoipalship of the Agrioultural Institute is differeat 
from that in many other schools and ooileges. Onr Principal 
cannot dictate onr policy. We make our choices demoera- 
tioally. The Principal can only participate as a memher of 
the group, in making these decisions. But nothing can stop 
him from dreaming. " And i would like for you to know what 
my dreams are for the Agricultural Institute. 

I think every one of us who has been here five years or 
more is here because he wants to be, because he believes in 
our Institute. Some of you have, not yet been here that long, 
nightly, you want some practical experience and you believe 
this is a good place to get it. Some of you who feel that way 
now may change, in a few years, and may want to stay here 
permanently. Yon, too, may come to believe in the Agricul- 
tural Institute not iust as training but as a career. 
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and more ways of trying to aUeviatcs that hunger ; agriculture, 
dairying, agronomy, hortieuiture, animal Iiusbaiidry, ^ agricul- 
tural engineering, and home economios. Tho hunger of India — 
her need for food — is still staggering, and trying tu help meet 
that need is still part of the goal of the Agricultural Institute, 

But at least as great as India’s need for food, is her need 
for fine men and women. She and the world need men and 
women with sound hnowledge. How groat is the number of 
posts in this land today, now that India has independence, for 
which there are not men and women with suffieient sound^^^^ 
knowledge. We need more well-trained agriculturists, 
administrators, research workers, teachers. In addition to 
this, this land needs men and women of integriig, She needs 
people who are honest, who have the courage to be honest— 
financially, intellectually, and morally. She needs men 
and women whose acts measure lip to their ideals. Beyond 
this, India and the world need men and women who have 
understanding. This is much more than knowledge. This 
is a matter of understanding human nature, of understan' 
ding the nature of God and the nature of the world, of 
understanding society (the nature and contributions of poli- 
tics and the contributions of the home), and of under- 
standing one’s self. And even beyond this, India and the 
world need men and women of confident action. We need 
men and v^omen with such confidence in God and with such 
acceptance of themselves that they will stand for something, 
and work for something and persevere steadfastly no matter 
what the obstacles. In^fa needs whole men and ichoh women. 

On a tombstone in a eemetry in America, there is this 
inscription ; “ Here lies so-and-so, born a human being, died 
a retail grocer.*’ If it were in India, it would probably read ; 

“ Here lies Prem Das 
Born, a human being 
Died, a pan'-weda.” 

It might eijually well read : 

-“ Here lies So-and'So 
Born, a human being 
Died, a teacher.” 

OD.e of the ^eat tragedies of our age is that our education 
so often trams boys and girls to become farmers, economists, 
teachers, ehgmeers ; it so seldom trains them to become 

the atomic scien- 

■ tists. iafiBg gxfOE all of. their specialkod traiiiiiff’ to' 
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create a bomb, finally awoke to realize that it was not safe for 
them to trust tbe fruit of tbeir specialization to the decision 
of others who had strong belieifs ? They realized at last that 
they were themselves morally responsible and that they must 
participate in the moral decisions of their nations. They 
came to realize that it is not enough to be a competent teeh- 
nieian in the life of today each of us needs to be a whole 
person. 

I believe in the Agrionltural Institute because I believe 
that we can increasingly make one of its major goals the 
education of a few of the whole men and the whole women 
which the world so desperately needs. 

And I believe ia the method of the Agricultural lastitiite 
as well as in its goals. That method is the method of the 
community, of the staff-student We are not out- 
standiug as individuals ; we are ordinary stuff. But we can, if 
we will, hecomo an uncommon fellowship of commonplace 
persons,’* and that uncommonly fine fellowship can be the 
method by which wo can achieve our goals. 

Believing in our goals and in our method, what is my 
ultimate dream for the Institute ? Where do I hope we will 
some day arrive ? 

I hope that some day the Institute will have an outstand- 
ingly strong staff, a staff of which each member will be well- 
trained and highly competent in at least one particular phase 
of rural life or of Agricultural or home science. 

I hope that it will have a staff whose members love each 
other. Not that we shall not have differences of interest, 
differences of opinion, differences of judgement, and even 
differences in our dreams. These differences are necessary to 
our success. They are part of that which can make a fellow- 
ship more productive than individual effort. But I hope we 
can have a staff whose members love each other in that they 
respect each other, in that they have confidence in each other, 
in that they refrain from questioning each others’ motives. 
If our fellowship is to serve our goals, it must be made up of 
people who love each other. 

I hope we will have a staff each of the members of which 
is driven from within. It is easy to complain that we are 
over-worked. Yet I am less concerned about how much we 
work than about why we work. My dre^ for. the Institute 
is one ia which each of us shall he prodhoihg to his limit, not 
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because he is diiveu from without hj too many assignment s, 
by too many class hours, by to many responsibilities, but 
(Iriten from within because he is gambling his life on the 
validity of our goals and of our method, hcoause he is too 
thankful for his fleeting opportunities to let any energy go 
unused, Just now some of us are too much driven from with* 
out, hy top many imposed burdens. I Ixope we can deereare 
this pressure of imposed burdents, not in order that you may 
have time to kill hut in order that you may have a chance to 
be driven from within, to drive yourselves. 

I hope we will have a staff of men and women who believe 
that helping young men and women grow into whole persons, 
competent to tackle some of the knotty prohiems of rxiral India, 
is a great vocation. I hope that Staff will have the necessary 
tools to follow their great vocation : the tools of equipmeixt, of 
adequate security, and of intelleotuar freedom. I hope it will 
he a staff of people forever dissatisfied with themselves and 
always studying and praying and pondering to deepen their 
own understanding, and to broaden their own sympathy. I 
hope it will be a staff whose members realize that if they are 
to serve rural India they must know rural India, that each of 
us will be intimately acquainted with one village or with one 
; section, and casually acquainted, by travel and by study, with 
several different regions of this great land. 

That is my dream for the future. Within this, I have a 
few specifi .0 dreams for the coming school year of 1948-49, 

First, I hope that in this year we shall “ pull up our socks,” 
or put our house in order.”. It will a long time before we 
can build all of our buildings, grow all of our trees, gather all 
of our, staff. It would be easy to delay all of the finishing 
touches until those basic items of growth are provided. To 
do that would be to live for many years in a haif-fiuislied 
i state, and that would mean that additional generations of 
./students would come and go with scaffolding all around thorn. 

.= They say that a small American college, badly In debt and 
nearly bankrupt, installed a new president. The Board of 
Directors was appalled that his first proposal was to spend 1 800 
for , a lawn-mower. His reply to their objections was, 
/“ Gentlemen, if this college has to die, let us at least die with 
i^r.hair; dut.”^, _ , ' r: 

We are in no danger of having to close the Agrieuitnral In- 
«tiite, bnt this attitude makes sense to me. It will bo as easy 
ffi(r.' 4 «i':te^.\tj!j:b 0 gin,keeping bttr windows washed, our grass 
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5 'enr. Let’s keep tlie grotinds around our homes neat. Let’s 
begin to liaTo the appearance of a compound devoted to our 
high goals, 

Secondj I hope this year that we can build up some reserves 
in our financial position. When there is so much more that 
we need it is easy to let the Institute continue to live from 
hand to mouth.” ' But we can grow just as rapidly once we 
have laid up a few reserves as we can without them. Main- 
taining adequate reserves is a matter of habit, and it is a habit 
which can add serenity and security to the way we do our 
work. Let’s aeeuniulate those reserves in 1948-49. 

Third, I hope that we can increase our' resources for fur- 
ther expansion. We have some of those resources now, and 
are being held to a slow pace by lack of building materials. 
But w'ell ahead of the time when we have used all of the 
resources we have! hope we can gather further resources, and 
I hope that we will have more money on hand for buildings 


Iping our 
our own 


:ramme of outside lectures, of: coneerts, of selected oiuemas, of 






the AEtAHABAD PARMBK 


Finally, I hope that during this year each member of oin 
staff will take a fresh grip on himseffi It is all very well ti 
have great dreams for the Agricultural Institute, but in the 
last analysis whether we can reach those goals will depend or 
the kind of people we are as individuals You may feel as 1 
do, that such an Institute as my dreams envisage would be 
wonderful, when I look at myself critically I must confess 
that I, but with my weaknesses and self-centredness, could 
hardly be a member of such a feilowshipj It would require 
men and women much more capable and much more humble 
than we are, to make these dreams come true. 

They tell of a minister in a parish in America whose work 
was going badly.i One day he sat down and listed all of the 
defects of his parish. He sent down all of the failures, all of 
the disappointments, all of the feuds, all Of the jealousies. 
After thinking about this list for a while, bis honest eoneiu- 
siou was this ; that “ This parish must have a new minister.®^ 
He pondered this oouclusion for a while, in despair. Then he 
straightened up, took a deep breath, and added a resolution to 
it: “ This parish must have a new minister, and I will U 
that, 'Ilian I ” 

That minisW dared to add his resolution because he had 
confidence that Hod can transform people and can make them 
what they could never ha by themselves. Sam Higginbottom 
believes that. John Goheen believed it. You and I, deep 
down in our hearts, believe it, too. The Agricultural Institute 
needs new people on its Staff if it is to reach its goals. You 
and I, by the grace of God, can be those new people. 

Let’s take a fresh grip on ourselves this year. By study 
by prayer, by worship, by self-discipline, let’s beeciao‘tho new 
people who can make your dreams and mine for the Agricul- 
tural Institute come true I ' 





worked in most parts of India, tkough the census figures show 
that some 3,500,000 females are so used in India. I am told 
that search of the Hindu scriptures by Hindu pandits haTs 
shown that there is no scriptural prohibition of the working 
of females, that the practice of not working them is based 
entirely on custom. There is reason to belieTe that the venera- 
tion of the cow arose from economic reasons; if that is true, 
it seems reasonable to beiive that the way such veneration has 
developed can he modified for snfficiemt reason in the interest 
of economic welfare of the country. It is admitted however, 
that for extensive gain, to result, it would be necessary to 
dispose of the males somehow as well as to work the cows. 
This article will bo concerned with the ecoaomie and health 
aspects and will not deal further with the religious aspects, 

At present, most village eultivatori. have little or no milk 
supply. The farmer must keep a p0fc of work animals. . He 
does not have feed enough to suj^ort more titan the .two 
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Finally, I hope that during this year each member of onr 
staff will take a fresh grip on himsoll; It is all very well to 
have great dreams for the Agriealtural Institute, but in the 
last analysis whether we can reach those goals will depeiifl on 
the kind of people we are as individuals Ton may feel as I 
do, that such an Institute as ray drcrams envisage would be 
wonderful, when I look at myself critically I must confess 
that I, bat with my weaknesses and self-eentredness, eonld 
hardly be a member of such a fellowship. It would require 
men and women much more eapahie and much more humble 
than we are, to make these dreams come true. 

They tell of a minister in a parish in Amorioa whose work 
was going badly# One day he sat down and listed all of the 
defects of his parish. He sent down all of the failures, all of 
the disappointments, all of the feuds, all of the Jealousies. 
After thinklag about this list for a while, his honest couelii- 
sion was this : that ‘‘ Tliis parish must have a new minister.” 
He pondered this conclusion for a while, in despair. Then he 
straightened up, took a deep breath, and added a resolution to 
it: “ This parish must have a new minister, and I vnll hs 
that wan ! ” 

That minister dared to add his resolution because he had 
confidence that God can transform people and can make them 
what they could never be by themselves. Sam Higginbottom 
believes that, John .Goheen believed it. Ton and !, deep 
down in our hearts, believe it, too. The Agricultural Institute 
needs new people on its staff if it is to reach its goals. You 
and I, by the grace of God, can be those new people. 

Lot’s take a fresh grip on ourselves this year. By study, 
by prayer, by worship, by self-discipline, let’s become tbo new 
people wbo can make your dreams and mine for the Agricul- 
tural Institute come true ! 











‘HOW TO mCEEASE THE TILLAGE FAMILY’S 
MILK SUPPLY 
By 

M. Vattgh, a. E. 

In the Slovember, 1946 ipsue of “INDIAN FABMING,” 
Sir Frank Ware, then Livestock Adviser to the Government 
“of India, admitted that there was no reason to hope to be able 
to produce the amomat of milk in India that would be required 
to bring the level of consumption up to that recognised as the 
minimum desirable for nutritional needs. It was also pointed 
out that the deficiency was relatively worse in rural than in 
urban areas. The following suggestion, with reasons, may be 
considered as a possible means of improving the situation. 

Sir Frank pointed out that, while improvement in the fodder 
supply was undoubtedly possible, there was no possibility of 
setting aside the amount of land for either grazing or for 
prcduotion of cultivated fodder that would be required to keep 
the necessary animals, 1 agree that the present number of 
animals presses heavily on the fodder supply, too heavily in 
tact for animals to be efficiently fed. There is urgent need to 


that some 8,600,000 females are so used in India. I am told 
that search of the Hindu scriptures by Hindu pandits hare 
shown that there is no scriptural prohibition of the working 
of females, that the practice of not working them' is based 
entirely on custom. There is reason to believe that the venera- 
tion of the cow arose from economic reasons ; if that is true 
it seems reasonable to belive that the way such veneration has 
developed can be modified for sufficient reason in the interest 
ot economic welfare of the country. It is admitted however, 
that for extensive gain to result, it would be necessary to 
dispose of the males somehow as well as to work the cows, 
ihis article will be concerned with the ecpnomie and health 
aspects and will not deal further with the religious aspects. 

At present, most village cultivators have little or no milk 
supply. Phe farmer must keep a paip of work animals. . He 
does not have feed enough .to support: more than t^e two 




Uirefiil tests of fairly heavy yicldiag Swiss cows w 
4 hours a day did not show significant deerouse in i 
IS known that large breeds of w-ork horses in the 1 
specifically fared for milk yield often have much mi 
than the oolt can use and that milk yield ia not a 
affected by heavy work. If is reported that buffalo' 
milk are commonly worked without detriment to 
cortam districts of the Punjab. The 36 lakhs of cows 
cd to be used for draft purposes in India are reportec 
ior ‘draft only” so no information is available on the 
irom the census reports. 

Eesults of our work at Allahabad are not oousidt 
fiusive as yet. Several of the cows used so far had 
aoforethey were put, to work.. Some did come ii 
ifter being worked, were served and produced normal 

1.11 tllO OOWS -llBdd BO .fen* WGTB dofeotifC ill SOtll© WS¥ 

loor yiolders in every ease, to begin with. Maintai 
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have been fed the roughage available on the farm, mostly 
weeds, grasses, some fodder from whieh the grain had been 
removed, some hhtisa, the sort of feed that a farmer 
would be able to provide. The grain or concentrate given 
, has beeE less , tliaii half • -the quaatifcy : giyeo to the 
Institute work bullocks of similar size. The amount of milk 
was not suffioieut to justify haying someone from outside 
, eitlier, do^ the milking or ^’^p^rTise-it to ^easu^a aoolrrate' re- 
porting of the quantity. The men working on the farm hava 
boon allowed to take the milk for their own use. Probably iu 
the beginning at least, prejudioe against working the cows 
tended to lead to mmirnisiug the amount of milk produced as 
an argument against whing the cows. Later, possibly fear 
of losing the milk if the full amount were reported may have 
entered into it Ihe impression they give is that working the 
animals leads to some reduction in yield. On the other hand 
they have received bare maintenance rations for work animals 

increase or maintain 
the yield by increasing the feed. Undoubtedly the milk they 

have gotten has been a factor in inducing the meu to work 

the cows in the faca of active opposition and even of threats 
from .ur,o„adiug villager.. ,M<, quostion «sda mot 
doamto mvestigatioa'. It is oertain that the oows hare eon. 
tmued to give milk while working. 

result in 

some reduction m m,lk yield, it may still result in an increase 

vnii actually available to the 

villager. Now he gets none from his bullocks. If he o-ets 

‘ w ’>0 S«ta will be an inorease 


ISalsttitT? '’"iV*’ -Z®the"tgge,“ 

:■ iust^;te?4 'z rtirf 00*::^““^ 

ff reproduotiott in 

the villages. If they do the work and continue to produce th« 

A are disposed of iu anv 

way, so that, the pressure on the fodder supply, is decreasS^ 

sMhS sidtt “'“‘d i“ ^-iwe'rrtS 
wLt fnertt thotul yMd '’tf, obr/l' 

easily evaluated for dolL so mat 0^1^11 iS'fh'J! 
noont™ to the villager t? t St?v tSSt'’ rottfni 

« a foirly rapid i">provomont in*h,.njtlla hf ® 


BURAL DEVELOPMENT IN MEXICO 
By 

Lee Oowo-iti. 

(Edttor^sjfote i-Many readers of the Allahabad Parmer 
^me^ber Mr and Mrs. Ira Hatch. For fifteen years 

Agricultural Institute, 
^ast July, the Hatches went to the J. M. 0. A Rural 
Development centre at Tepoztlan, Mexico, to serve there for a 

\ Dr. D. Spencer Hatch started 
a new centre m Costa Riea. 

w,a’‘’ T/ fetter has jast come. It 

was writt6n_by an Amenean visitor to the Centre at 

!f , \ and because of the sound PriL 

eiples of Rural Development which it describes ) 

El Centro Rural de Camohmila 
lepoztlan, Morelos, Mexico 
February 14 , 1948 . 

■DBAB MABeAEEfj 

We are so happy that yon sent us the clipping about « El 
Centro Rural de Camohmila.’’ A' few weeks aan wa «« 
here for two days and were so oharmad by the befuty of the® 
place and so interested i>i the project that we are hint «»»!.; n 

tlualmie for ten days. Spencer Hatch and his wifa, ^ont 
mom the article yon sent was written, arc no lonatr horr 

PanLmMlSn^Unirn®°,l^^^^^^ under 

brother, to Hatch, and hi. wS \“'‘^ow “i^fharge “if fhe 

work m India. We are muoh impressed with the wolk th j<l 

Oitv y'm’c ‘feu Menioo- 

Oity X . M. 0. A. , and I want to tell you about it As 

article you sent said, this experiment was inioiated "in 1^2 

NotSrXS wirj;fo?d.Tr;k“nf<r,?nTl^^^ 

raent is more pioturesqno than true but fbov Se state- 
highly bred aiimalsAigs, cattle .hL! 

SO iorth, not for the purpose of buiiding^^finVherd^orfloSs 

that will bring m large amounts of money forthe OonW 
but as a demonstration to the people of tho^ village, ab S 




"!t n f 1“ P""; can aflor 

to paj,. Gradually, the people are 
varieties ; and the Center is 

soya Md the big grey bean and the bush pea ^nth 607 
protein for the beans they ordinarily ea -® 

the rural people in Mexieo is very low 

pests, as well as the northern tourists. 


coming to like the ne^ 
happy 'when the people substituti 

"~o mor( 
t. The usual diet o 
in protein. 

use tne Mexican climate. Mr. Hatch tells me therrarr^moK 

country he 

peTtrbecanl many. In a way he likes these 

tnJf,V« i • another of the kind of oppor- 

RoeW.n for. In cooperation witlf^the 

f-nnf^ works in experimenting on the 

ordinarily attacked by a number of 

a readt tSryStog E;”™ 
man is a perfectionist as a scientist has to be. ^ 

r,” St F"" 

S oaTaSrifil iVr “xt ~ 

I not bdng abirto 'rthe 
:liat the exerts diT ini f 
dnced when the Brst very h^avy 

icli^ A dSnsM^^^^ lowef end of thl^ 

«unt,Acrhir/„“iS ‘rs* fitTLiJ^sT ' 

Mexica^rVavf a graS 

bTuti l” be translaif as 

1:! .T ■‘.T® barring accidents, there wPi Kn 'I 
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nioimlains” and from fartlier villages where there is no school 
beyond first grade. The students are boys Mho desire more 
education than is available in their villages, who give promise 
of ability to make use of this specialised education and who 
are willing to carry their share of the work, at the Center. 
These boys live at the Center and, during the week, attend 
the public school in Tejpoztlan which takes them through the 
six elementary grades. An hour before they start off in the 
morning and an hour after they return late in the afternoon 
and all day Saturday they work with Mr. Hatch and his 
colleagues, learning by doing and helping to pay for their 
well-balanced meals. Mr. Hatch has such a fine philosophy 
and he is so sincere and ethical and devoted to the boys that I 
am sure they gain much besides improved agricultural methods 
from him. In addition to learning how to plant seeds in the 
earth, it is enevitahle that seeds are planted in their minds 
and characters, which will bear fruit in their man hood. The 
boys are under the supervision of a young Mexican whose 
family moved to California when he was very young. He 
lives in the student house where the older boys sleep. This 
house was built by a group of college students from the 
United States who were working under the direction of the 
American Friend’s Service Committee. I asked Leo , as he 
is known to everyone, how he happened to return to Mexico, 
and he told me this story. 

“Always when I was studying about different oountriesj 
I dreamed of travel and of living in the great cities of the 
world. I suppose I pictured myself as being in every country 
except Mexico. That was one country I hoped never to see. 
My father and mother had left Mexico at the time of the last 
revolution. They didn’t have much good to tell of the 
country. The day I graduated from high school this 
^uddenly changed I knew I wanted to go to Mexico to work 
^ some rural community.” 

“You must have gotten a vision like Paul,” I said. 

His face lighted up until it was beautiful, and he said, 
with his contagious laugh, “Well, I guess I did — or it 
got me.” 

^ Seven pars ago, at seventeen, he came to Mexico against 
his pwents* wishes. He was poorly equipped as to lang^iage 
traming, and experience. He came to the site of the pro- 
posed Center and was offered a position with the new enter- 
prise. "With the wisdom that seems to be a nart of hia innnto 
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(iXpeneacc with couutry people before iie atiemiitcd a position 
winch required leadership. He became a teacher fa a ▼iilaeB 
three hours back from the highway’’. He married a beautifol 

nf’ V Tn AT, t of 

the Y.M.O.A* Bural Ceater here at- Topeztlaii, 

Wo sleep and have breakfosts with tho Hatches, but we 
have dinners and suppers with Leo and his wife. Sometimes 
the boys are there for the meal ; and they always come in after 
supper for an hour or so with Leo. fee gives them their 
instructions for the following day, then reads a chapter from 
iinoccio to them. It is fun to wateh their alert faces 
and hear their quick, hearty Laughs. Leo says that 
being r^d to is probably an entirely new experience for 
mem. ihey are intelligent and promising youngsters, and 
. I like to dream of what they urill do for the people in their 

lifetime. The first student who came in 
194o, braving the warnings of his neighbors and the dis- 
approval of his parents, completed the school in Tepoztlan 
ipnebk Government Agrionltiiral School at 

Mrs. Hatch is also having a very strong personal influence. 
She is much loved. I like to go with her to the villages. 
Her ostensible object is to buy fruit and eggs. It is consi- 
tierea pehte to ask where one is going and why. I under- 
stand that this custom dates back to early Indian folkways. 
So Mrs. Hatch, or the Senora, as she is oalled, always carries 
basket and always shows her purchases on her way back 
However, she has m her mind something else that she wants 
to accomplish _ May be it is to try a little persuasion on a 

regular school is enough 
foi his bright daughter. Perhaps she wants to see how tie 
Cock from the Center is faring or to tell a beekeeper If the 
many advantages of modern hives. She is straight and honest-^ 
in her relationships, and one can readily see that she 
trusted by these men and women who are slow to trust u - 

The Center has always very wisely held to the practise 
of having people pay for all tho tangibles which they get! 
Those in charge realize that if they begin giving things wav 
here, the proud and self-respecting people who are iiithe 
majority would not come and the few who are inclined to 
dependency would tend to bsoome more dependent. It is a 
very hard rnle to hold to where there is much need and the 
workers ^4ww;^grcat ..credit, fw keeping always, in mini 
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volonteer doctors and aides of the Mexico City Y.M.C.A. spend 
a Sunday at the olimc, in the villages and in the director’s 
home, giving talks on the prevention of diseases and accidents 
and on chad caw and prenatar care. Senora Piedad has the 
benefit of their counsel and she keeps in touch with their 


patients who need it until they come again. The leaders at 
tile tenter consider that this is only a heginning in health 
work, hut they are fortunate to have s^ch a person as Sehora 
beginning directly heeded and most worthwhile 



^ 'vtrt r ^i>“- iVnt 

fiTc faff) and their 

refuse to call it a „!: %. ■ » They 

buildings at the Center It emiJf adobe, as are all the 
obtainable improVemSts ovr^r "“d easily 

aa a ^crubbabr filer 

tiTe shower bath* I eZ fit ! “en® v a simple but effec- 
eyes of the SusewL • t„f tbe 

hours daily of griudiaf*' with n grinder to save many 

the house has a « betted ^^en, to), 
latrine (that can be duw at nJ I sanitary bore-hole 

simple model ehtht^ouslll l- 1 >or) and a 

house cost less than slOO S \ material for the 

accumulate that much e-mitai gamers arouod here could 
improved farming techawues^wh^^K ^ if they adopted the 
at the Center. The men in buM^theirowr! 

W, dry season when there is ml m the 

of jars of ^ several thousands 

every year. Por4natel| one W preserved 

around the caieudar veL-Aiit ^ follows another right 
then wild blackberries oranges at the moment; 

native oranges had becTXSdn'’ ^he 

wore too bitter to eat raw ThT Hi T^f ® because they 
to save them by People 

It delicious! Even vonf and is 

i^ow the people can sell ihei' taste would approve, 
to preserve them at the ‘ same timZ^'YZ* feartyt. 

10 the Community Kitchcra W ^ben I wJ^ 

l^oiia Ana, proDarins* Kai* 1 woiaan wm working J 

is learning paly so that^ she Tal Tdd f marmalade. She 

preserves, and partly so tLt 

Sty.'''' 

had to g„o op iheirLoma. 


iiiil 
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to enooarage the raising of the more profitable, pure-hred 
sheep ; and it has quite a herd. The wool from these sheep 
is cleaned, carded, spun, and woven into serapes, rugs, and 
blankets. The boys and girls, men and women have real con- 
fidence in the weaving master who loves the profession in 
which he has been engaged for twenty-five years. They 
are paid a very small amount a day at first, but they can make 
a living after they have studied with him for varying periods 
of time. Those in charge of tho Center feel that the greatest 
opportunity is for farmers and their families to have looms in 
their own homes and to make their own blankets and serapes 
and shawls during the long dry slack season, preferably from 
wool from their own pure-bred sheep. 

I have tried to tell you the whole story of the Center, but 
that seems impossible because every day I learn of more 
activities and phrases of the self-help programme. Further, I 
have had to be very sketchy in what I have written. The 
leaders are not trying to change these substantial, reliable, 
likeable, dignified, people with their centuries-old love of the 
soil. They are trying to show them how they can make the 
soil produce more adequately, so that they can live more 
abundantly. They are doing what we failed to do with our 
American Indians. They are cognizant of the innate worthy 
qualities of the Indians which ought to be preserved, but they 
want to help them make use of that of modern culture that 
can be advantageously built on their ancient civilization. 
This does not mean that they want to introduce automatic 
washing machines and bathtubs which we estimate so highly 
in our evaluation of civilization. How stupid we are to think 
that these things are essential for beautiful living. I felt 
beauty in liring when I went into a tiny two-room house. 
Here was very primitive living with the little charcoal firej 
the tortillas being made from the corn taken out of the round 
cane built store house which took up most of the space in the 
second room. The wife and mother squatted on the dirt 
floor while she rolled the corn. There were no beds, only 
straw mats rolled up in the corner during the day to be 
spread on the floor at night, and serapes thrown over a pole 
•—no chairs. I understand from Eohert EedflsM’s 


I understand from Eohert Eedfield’s scholarly book 
on Tepoztlan that many of these homes probably show little 
change from the homes of the ancestors of these people who 
lived here before Columbus took his adventurous iournev 
across the Atlantic, , 

The simplicity is beautiful, but it makes the struggle for 
health or even more existence too difflcuit. What a heln if 
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■would be if the family could install easily obtainaMe ImpnoTe* 
laents such as windows for light, a floor that could be kept 
clean, and sanitary measures including a borehole latrine. 
!No one at the Center has anything in his home which would 
complicate that home life, or that ought not to be withia the 
reach of most of the people living in the surrounding villages. 
There is not a bath tub on the place and no electricity aud 
no telephone and no ice. Bat all live healthfully and with 
a certain almost primitive beauty. Their homes (which are 
all public buildings, as the wide-open doors and tbe ready, 
hospitable “paae” welcome people of the villages any time 
of day or night) are of course, clean and healthful ; and they 


I am told that this was the sentiment also of ex -President 
Cardenas who was a recent visitor. 


trust it has not worn you out. I also trust I have giveu you 






AT ALLAHABAD IH 1947-48 

By 

E, F. Vestal, Ph.D. 
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TAfiLE III 

HUMIDITl. 


.. During 3946 and. 1947, as indicated above, stripe rasfc 
appeared only as a trace in 1947. Why it did not appear 
in 1946, with the rainfall and humidity ample for development, 
is still not clear. Weather conditions were not lavonrahle 
in 1947 and it was not so surprising to find it appearing late 
and then only as a trace. The trace appearance occurring the 
latter part of January. Leaf rust did not appear until about 
the same time but leaf rust spread more or less normally over 
the area. Little damage resulted, however, as it came very late 
apd the wheat matures before the rust could injure the leaf 
tissue. Stem rust did not appear until about the first week of 
Jehruary and this also was too late to cause more than » 
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diggjng time. All seed was treated with Spergon at time 
of plaatiag aad this may have had some inflaenee although it 
is not generally beUered that seed treatment carries any 


small amount of damage. The low rainfall and humidity of 
October aird Koyember 1947 was no doubt responsible in part 
for the lateness of the rusts appearance. There was relatively 
little north“west wind during the early days of the rabi 
season and that, no doubt, was also a factor as spores were 
not brought from the hill country early enough to be able 
to cause an early epiphytotie. 

In the case of the pea and lucerne rusts it must hare been 
more .the humidity than anything else, Lueern# was grown 
in the same field and peas were grown on an area which 
partly overlapped the field of the previous season yet very 
little lucerne rust was found and no pea rust. That the 
stubble, hearing the rust of 1946, could have been completely 
destroyed during the spring of 1947 is possible hut highly 
improbable. 

During the 1946-47 season anthracnose of papayas was 
common and caused some loss through fruit decay. In 1947-48 
very little ,loss was observed. This may be associated 
with the humidity and rainfall more than we think at this 
time hut the rainfall during January and February of 1948 
was slightly greater than during the ” corresponding months 
of 1947. 

The zonate leaf spot of sorghum was more severe than 
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AGRICULTURAL ENGINEERING -ITS PLACE IN THE 
LAND-GRANT SCHOOLS* 


AeTHBR W. TtJENEEf 

It is always a pleasure to discuss the importance of Agri- 
cultural Engineering in our domestic life and in the world 
economic picture. The opportunity of presenting it to you is 
a special privilege which I greatly appreciate. By way of 
introduction and background, I am an Agrioultuial Engineer 
hy graduation, taught on an Agricultural Engineering Staff, 
served nearly a score of years in industry as an Agricultural 
Engineer, and now am directing Agricultural Engineering 
research in the U. S, Department of Agriculture. 

Engineers like to identify themselves according to the 
industry they serve. So, there are transportation, marine, 
automotive, electrical, mining, petroleum, and other kinds 
of engineers serving industry in its many phases. The 
agricultural engineers’ industry is agriculture. 

Agriculture is America’s largest industry. It is a large 
user of power, labor, and materials. Prior to the war, 
American manufacturing and processing industry had 50 
million horse-power available, while agrioiilture had 97 million. 
The 1940 census reported that 18*45 per cent of all persons 
gainfully employed were in agriculture as compared with 24-3 
in all manufacturing. American agriculture purchases more 
than one-third of a billion dollars worth of building materials 
annually, more than three-fourths billion dollars worth of 
machinery and equipment, and over half a billion dollars 
worth of fertilizer, which is rapidly becoming a major 
commodity of the chemical industry. Agriculture is the 
petroleum industry’s largest customer, while the immediate 
and potential consumption of electricity by agrieaiture is 
enormous. Now transmission lines provide power for more 
than three and one-half million separate farms, each with 


'f Presented at the Ingineeriag UdEcalion Section^ AssooialioE of hand Qraiil 
Oolle^ea aad Uai'Yorsities, Wasbiagtoa, D, 0.* November 10^ .1947. 

'fAssistaat .Ohief, Charge ol 'Agrlemlfearal Sagiaeering Besearck^ Btixeau of 
Plaal ladmstry, Soils aad Agiriealtaral JHagiaeeriag, U, S. D* A* 

N01B S', Schools*^ is the term used in S. A, to 

iaaoti Sowaweat Colleges' wMoh got their starts from the sale of 

ftiblie laads g^aled to- .the , dbllegia'hjr Go?ernm©a t. 
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unlimited applications of electric energy. Agriculture is big 
business, America’s largest. Agriculture was tbe world’s 
original industry and still is its basic industry, and as such, 
deserves a goodly number of specially trained engineers. 

WOULD FOOD NEEDS 

The impcrtanoe of food in war and in. peace is recognized 
throughout the world. In the world economic and political 
situation recently much emphasis has been placed on food- 
food for a starving world. An outstanding Engineer, Herbert 
Hoover, former President of the United States, and Chairman 
of the President’s recent Famine Belief Committee, made this 
statement on his return from a world inspection tour : 

“Calories are the yardstick of hunger, of starvation, of 

famine, and finally death As we descent the scale from the 

stage of hunger, to the stage of disease and epidemics, to the 
stage of public disorder, to the stage of starvation of all but 
the strongest, we come finally to the stage of mass starvation 

at less than 900 calories a day Long before a population is 

reduced to these low levels, however, Government would break 
down. We must prevent the descent to these lower levels. 
Eeeonstruction and peace in the world would go up in the 
flames of chaos if we were to fail.” 

The importance of food as a stabilizing influence in the 
world was recognized by the formation of the Food and 
Agriculture Organization and ratification of its constitution 
by 42 nations at Quebec, Ontario, October 16, 1945, as a vital 
part of the U.N.O. Apropos of the importance of food in world 
peace, Sir John Orr, Director General of F.A.O. made this 
statement at the first plenary session of the organization at 
Washington, D, C., devoted to urgent food problems. 

“The eO'Operation of Government in a common effort to 
free the world from hunger will do more for an enduring peace 
than the delineation of political boundaries and tbe drawing 
up of political peace treaties, essential though these may be. 
Famine is the greatest politician of all. Peace cannot be* 
built on & foundation of empty stomachs.” 

^ International 

reohmoal Gongree held in Pans, France, in September of last 
year on the subject “The Impact of Mechanization on Agri- 
culture.” I raised the question : “Will this demand for more 
food be met by further meohanizatioa ? Gan other nations 
increase their production in this same.* way I answered 
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these liuestions by saying, “Not by meebaaization alone. 
Meclianization, as we know it in the tJaited States, is more 
than just replacing hand methods by machines in crop 
production. It is Agricaltural Bagineering—applying En- 
gineering principles to Agriculture in soil conservation, in 
farm buildings including both animal shelters and grain 
storages, and the efficient use of electric energy as well as 
mechanical power and farm machinery— all of which are 
dependent through management and are part of what, for lack 
of a better term, has been called * farm mechanization.’ ” 

I am now a member of a committee attempting to set up 
a procedure under the “ Marshall Plan ” to provide the 16 
European countries with needed food production tools — 'farm 
machinery. This has to be determined very realistically for 
we in this country have increased onr food demands by 10 
per cent since the start of the war. Our population is 
13,000,000 greater. And yon people, burdened with present 
university enrollment, no doubt agree with the October 15 
United States News charts showing that our population will 
be 160,000,000 by 1950. Every person is a month to feed 
and a body to clothe. 

Can we increase oar production to meet these additional 
demands ? Some of you civil engineers will no doubt point to 
the vast areas that can be brought under cultivation through 
irrigation. Possibly this can ho done to give us some in- 
creased production. But what arc we going to do about the 
thousands of acres of fertile land that are being flooded to 
provide hydroelectric power and ruthlessly stripped for coal 
and other natural resources, the large areas being destroyed 
in oil fields, good soil used for fill in major construction, and 
the burying of good soil iu covering dumps and similar areas. 
Will not this waste of onr basic resource offset to a large 
degree what we gain through reclamation unless our conser- 
vation programmes are made more effective ? 

The alternative to increased production from more land is 
to boost our food and fiber production from the present 
onltivated area through advancements in science and engineer- 
ing. Hybrid corn is, of course, the best example of how this 
can bo done. That one advancement, which was made possible 
only through research, gave us 2 billion additional bushels 
of corn during the war years. Such production would not 
have been posBible, however, had it not been for other devslop- 
.a'ea^ partionlasly' in ^/agricultural ^ engineering,,,, which 'made 
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possible tlie mechaBi^ation of many proiiaotion operations, 
iaolu'ling’ preeision planting and meolianioai harTestiag. J?Iie 
eliaiige from liorse-pcwer to machine joower alone I’eleased 
inanT thousands of acres which became available for increased 
prodiiciion of foods. It also increased our efficiency in many 
oilier ways. These changes were the result of research, both 
public and private, in the field of agricultural engineering, 
in lliiM post-war ' period agriculture’s research men are not 
kttkiiig backward ; they are, instead, looking ahead at new 
prohicmrj that chailonge the imagination, 

SOME AGRICULTURAL ENGINE ERING PROBLEMS. 

Let me list a few of the q^uestions now tinder considera- 
tion in agricultural engineering research : 

1. What new equipment and, changes in methods are 
needed in harvesting and curing hay? Dairy nutrition 
specialists say enough protein is now lost in handling hay to 
feed 7,5 0,0t’0 dairy cows for six months. That indicates 
rather emphatically that methods now used in harvesting 
this valuable crop are awkward, inefficient, and antiquated. 
The development of new haying imachines and procedures is 
largely an engineering problem. 

2. Wbat crop conditioning requirements and facilities 
does^ the producer need, so he can hold and market his com- 
modities in top quality condition at his own convenience 
raih(T than to dump them on a flooded market at harvest 
time ? This question, opens up a whole field of engineering 
research that is relatively unexplored. 

8. What are the economic factors involved in the produc- 
tion aad_ decortication of new fiber crops, such as ramie, 
sanscvieria, and ^ others, on an industry basis ? The present 
world shortage of fibers which is especially serious in this 
country indicates the pressing need to accelerate research 
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Those are onh' a few of the problems of the moment a 
which agricultural eagiueers are thinking. In agrioiil 
rcsearoli it is sometimes diffioulfc for many to distinguish 
engineering phases because so often the work is set i 
commodities— cotton, corn, hogs, cattle, or other erof 
animals. In all these fields, however, there are engines 
phases. This work might well be 'described as fnnct 
research haeause go often it deala with the fnaotions of prc 
tion, storage and lioasiag, processing, and marketing. 
Agiioaltural Engiaeoring the investigationa are oonoeraec 
only with, crops and their production but also with the f 
tional r6(|uirements of livestock shelters, the developmen 
more livable homes, and the efficient ' use of labor and 
mechanical power and eleetricity^ on the farm and in the r 
farm industries. Ton will be interested to know that estim 
have been made showing that 86 per cent of ' the nation’s 
agricultural research programme has engiaeeiiug phases 
impheations, 

TBAIIOTG OP AORIOCTLTIJRAL SiN’OI.HSSES 

^ Becogniziug that there is a need far increasing food .proc 
tioE throughout the world, there must be a need also for n 
ag.riouItura! engineers, for they are in reality the engineer 
food production. What background amst such an ©ngir 
hai?e I Here is a briof resume of some of the r 6 (juir 0 iiien.ts 

He must, of course, be an engineer because ho deals w 
power, labor, methods, and materials. He mast also kt 
farming aud the problems of crops and livestock product] 
processing, and marketing. In other words, he must ka 
agricultural fundameiifcals in addition to having the teohni 
knowledge of the engineer who goes into any other industr 
.field. , 

The agricultural engineer needs a knowledge of soil tii 

With regard .to respective kinds of .soils, climate, a 
crops. One might refer to this as soil physics. : What is t 
nature and frequency of cultivation needed to control wee 
and to stimulate maximum production 'ia' any mreu' s 
and for each particular crop? What are the possibiliti 
of using chemicals, heat, and electric energy in wo 
treatment in the various field operations ? These req uire 
background of agricultural training for their solution. 
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The agrictiUtiral engiaeey also needs a working know- 
ledge of plaut soionoe and a close relationship with the plant 
breeders, He knows the ehaxacteristios he desires in seeds 
or seedpiect's for precision planting, and such eharaoteristios 
as the type of straw or stalks desirable for harvesting. For 
harvesting, the ideal situation would be to have a universal 
machine for, all crops. However, this seems impossible be- 
cause of the wide variety of the present physical characteris- 
tics of the crops. Probably, however, individual machines 
oan bb adapted to harvesting a wider variety of crops than 
is now done. 

Thousands of varieties of insect. s _ attack our crops and 
animals. The entomologists develop insecticides and fungi- 
cides, both liipiid and diu.st, but they and equipment manufac- 
turers have been stymied by lack of satisiactory methods 
and equipment for application, whether by ground or air- 
plane means. 

TBAINme BY LAHD-GEAHT COLLEGES 

How and where .should the agricultural engineer be train- 
ed ? Here I am giving my personal view.s, based on obser- 
vation of engineers in all branches of agriculture. The logical 
place for training is the land-grant college having both 
engineering and agricultural staffs. Possibly there are excep- 
tions ; howeter, I am sure you will agree with my first state- 
ment. The agricultural engineer needs a strong agricultural 
engineering consciousness that will enable him to under- 
stand and apply engineering principles to agriculture in a 
scientific as well as practical manner. Every state can and, 
I helieve, should have at least one strong agricultural 
engineering department. 

personally, I do not fully subscribe (o four years of en- 
gineering training and one year of agriculture, or four years 
of agriculture and one or more years of eisgineering. Neither 
procedure devclopes a proper agricultural engineer conscious- 
ness. Instititutions having a 4-yeur curriculum in engineer- 
ing should, have a d-year enrrieulum in agricultural engineer- 
ing- _ . • 

The administration of agrieuitarai engineering .training— 
abd.here; is where' I agaiii open myself to questions from 
gome of you— to my thinking should be a joint responsibility 
between the Dean of Engineering and the Dean of Agricul- 
ture, , The engineering requirements of agriculture are a 
combination of engineering fundamentals and agricultural 
fundamentals. They are not the so-called trades of skills but 
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tKe basie fiittdamentar^^^^r 

one ■w'itliout the oilier is apt to result in IdpE 
suhsequetstly lopsided Tie wpoints. . , 

It will not he sufficient in developing 
eugineering currieiilum to reshuffle the present 
and agriouitural courses and expect the agr 


the agricultural 
engi nee ring 
icultural engineer- 
om the chaff. One of the 
eering training today is 
teaching examples of 
ieultiire. It is essential 
to study not only the overall ourripuluth,v hnt hlso to^oTgantz 
some special agricultural engiheering coiirses. This applies 
to both ©ngineering and agrietilture. Take the ^applied 
mechanics of field machines for example. Agricultural 
equipment does not have the solid foundaiidn; 

power*generating plantj the steel rails of trains, oi'^ the 

concrete toads necessary for operatioh: of haoio^^^^^ 

Instead farm .machines:; operate v -over ;; nQeven:te:fTain. Tower; 
is tf ansmited’:at:ahgleh:hy; sprocket,; shaft, :;belt, and nhaia,^ 

through the power-take-off, and the angles change in both 

horizontal aiid vertical planes while the; 

tion, either to meet terrain irregularities or crop requirements. 

Another example includes farm buildings which ^present 
a large part of the farmer’s investment and affect his income 
in several ways. Where climatic conditions are unfavour- 
able the amount of milk or eggs that, a farm produces is likely 
to depend on the capacity or the conveuienoe of the buildings. 
Storing the various crops is dependent on the^ conditioning 
requirements of each crop ^ how much moisture is transferred 
from the center of a kernel or seed to , the surface where it 
can he evaporated or removed. Controlling or eliminating 
moisture migration in grain storages is another essential . in 
grain storage design. 

Specialized courses in engineering and especially^ in agri- 
culture could concentrate; much essential materials into fewer 
and more useful courses. For exa-raple, take the material on soil 
phj’sios already mentioned. One good course on soil physios 
could cover soils if presented: as , related" fo -the structure of 
soils, characteristics’ yrhioh affecA tillage traction, erosion, and 
similar faetorsi Livesfotds: should he studied from the standpoint, 
of housing ; and care insteaff ; uT iUdividual 

animals. Field crops should hty s^ front the meohanioal 
standpoint for pruductioh . and agronomic standpoint for storage 
:and. utilization, 
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Anoth-Oi’ course wMoh I believe should be ia every 
oagiueeriug ourrieulum has to do "with the engineer’s respon- 
sibility for developing and understanding the eoonomic and 
social phases of his work. One of the greatest dangers to 
our constitutional form of government and our free eeonomy 
is the lack of appreciation of how these two great institutions 
serve everyone and have provided us with the highest stan- 
dard of living ever achieved. Again and again in meetings 
and papers of our engineering societies it has been emphasized 
that the people responsible for high standards must also 
assume responsibility for translating and publicizing just how 
our system operates. Our responsibility as engineers is to 
correct misunderstandings about .pur eoonomio system, and 
thus to stop the dangerous undermining which has been going 
on in some quarters. 

The training of dhe agricultural engineer has the same 
relationship to agriculture as that of the mining engineer to' 
mining and the aeronautical engineer to aeronautics. It is 
an engineering profession serving the agrionltural industry. 
That industry, in many of its phases, calls for the highest 
type of engineering, a far advancement from its beginning 
as farm meehanios. Its true importance stands out in bold 
relief. 

And now in eonelnsioa permit me to ask your counsel on 
how our training and appUoationa of engineering can be 
strengthened. 'Increasing numbers of young men feel ares- 
pousitoty in applying engineering to agriculture. Many 
agricultural engineers are already doing yeomap service. Both 
deserve the benefits of state licensing noW' provided other 
engineers. We request your continued cooperation id seeing 
that this is realized in every state, Yon oan be of invaluable 
aid in this as you are iu the other engineering professions. 
It is most gratifying also to see that nearly every college 
engineeriug group offers inembership in honorary organiza- 
tions to agricultural engineerSi, 

The agricultural engineer has <. contributed, if not led, in 
engineering of agrioulture-~-whlch not only reduces man-hours 
in crop production, but also reduces losses in productions, 
provides storage for eoinmodities, increases animal production 
though, proper housing, and above all save the productive 
soil which is basic to the life of a nation. The world’s in- 
creasing need for food has emphasized the need for better 
trained agricultural ©ugineors— *that more food oan be produced 
for all pepples-ithUB removing an important age-long disturber 
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THE EAEMEE’S CREED 


‘*I "belieTe thfti the soil 'wMoh God made is our greatest 
natural resouree ; that the proper eonservation of its f^ertility 
and the maintenanoe of a good home upon it are my most 
important social services as a farmer. I believe that work 
upon the soil is a co-operation with the Creator in a complete, 
yet ever eontinned, creation ; that it is the oldest most useful, 
honorable and enjoyable employinent of man ; and that when 
undertaken in the right spirit it calls forth the Rest that is 
in him. I believe that better farming should mean better 
living ; that its most valuable product is the character it 
develops in the fermer, and that its greatest rewards are the 


satisfactions it gives” 


'Edwakd J. Eulifpson, 


Progressive Farmer^ Fovemhor 5, ’27. 


I AM A NEW IDEA 
By Car! 0. Seitter. 

I am a new idea. 

I am not new to the world, but I am new to you. 


Because I am new, you may want to look upon me with 
some reserve. 


When I have once come into your mind and have set up 
my lodging there, you will have to readjust all of your think- 
ing, for I will disturb any smug little system you may have. 

I call for action. Yon can set me aside if you will. But 
as long as you give_ me place in your life I will haunt you 
with the desire for action. I have made kingdoms fail, and 
caused new civilizations to arise. I have released thousands 
from bondage, and opened nnsuspeoted doors to Traditionalists 


hats me p ike privileged fear me | the powerful fight in©^ 
What care I ?. 


When my time has come, I shall rule. 

I am a new idea* , , 

Fron.th '^p'lmnh MeraM'^OUoago^Jnhj 17, 1937. 
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India Livestock Supply Agency, Karachi 


1ST PRIZK IN HEIFERS 

animals were sent in AlMndia Cattle Show 1947 
and all seven won prizes. 


THE ONLY FIRM OF ITS 


Spectalists in the supplying of. 

Red Sindhi, Thatparkar and Sahiwal Cattle, aut 
he originatofs and founders of Sind Kamori 
Best Breeding Bulls reared on our own Farm, 
Don t leap m the dark go by the pedigree. 

wan^^'and^ieT^S ^^Aer 

swice experience in Livej 

Apply for our Free Bulletin. 

All-India Livestock Supply 
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The Rains Have Come 


Tlifi riiiiifrliitvi! ! 

For (lays siiiJ, ^onlhs. 

Tlio earth, .Iry, parohed, , 

oporiod her month f.nvar.l a hi-.T^on sky. 
'i’iio smi, a lii-rv orb, 

H.'ij? ijioroi 


oonrso, 


■<sJy nm his flaily 

i«g no hood to the panting eartli, 
But aft long last, in Itlossiug, 

Soft niinflrops, one by ono, 

the paia'hed earth caress : 

And throhlujig, sobbing, 

T!io glad, good earth receiA'os. 

And bursts forth in a, graftoful 
rho ruins have come ' 


song of praise. 


FjMMA Jv, ZiKfir.R 


K'fJ 
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A, Wifling and enthusiastic labour force fs a sure 

foundation for the industrial structure of a 
country. Cheerful, well-planned and hygienic living 
Conditions promote the workers’ health and effi- 
ciency which, in their torn, are reflected in an 

Increased output* ’ ; ? , , 

Concrete by virtue of Its inherent quafltles of 

durability, economy, adaptability, fire-safety and 
cleanliness is the ideal naaterial for the construc- 
tion of *' Workers’ quarters » Canteens » Creches » 
Schools * Hospitals « Swimming Pools. Sc. 

The freeadvke of the Technical Staff of the Concrete 
ftssociation of !ndia(82/84 Queensway New Delhi) 
s available in developing the maxiimum structural 
idvantages of cement concrete. 

h reprint of on article entitled '^Labour Morning*^ 
/fill be supplied free art request. 
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Complete air conditioning is too expensive for all but the 
■v^aithly at this time. The ordinary hhas-ka-tattie is quite 
fd!ec-aye when conditions are right, for tho few hours that 
xe ^ w ind blows. In many hot seasons there is little or no loo 

r “'^1 r»eiy or praotioally never any at 

to It. In addition, the khas-ka-tattie involves having some- 
one stay outside in the heat in order to provide comfort iusido. 
bomethiug better is needed, something which will be available 


« uccuGu, sumaining wmoJi will be available 
at wish day or night, something wliich does not involve the 
irritating and otherwise undesirable relations of a servant 

to operate it .constantly. This is possible with a simple type 
.qt .:evapo.mtivev:eooler. ;■ ; : S'.;;'' : 


f*nnl3 Hivolved in an evaporative cooler ? An evaporative 

of over 

absorbim? law “ay evaporate, 

absoibmg latent Jieat of vaporisation from the ail The loo 

provides the 

/oo*’ and soni J?T’ f/. a suitable fan for the 

ka-tatHo fo the khas- 

is noTVffie-nlt f principle 

, clifficiilt f A \ f Aiiui the arraBgcmieiit is not 

reasonablv infi needed equipment. Many 

reason-tb V possibly with the help of a 

easonably clever meohamc, oan improvise one. 

Fmt, what sort of fan to use? The type known as a 
'propellor'' fan is the simplest. It should have a^lar4 La^v 
to_ move air. It should run at a medium or W sXd o 
minimise noise. The blades may be either mounted d^reotly 
on the motor shaft or they may be on a countershaft Avhieh 

ler anything like effective use, m a large room tbp f.,« 

should he aot tea than 34" diameter if directly wanted on 

the motor shaft and larger Hfi" to AV ifri»;, “^nmea on 

speed hy belt. This moa„ft‘h.t1t is“n1ft “i”™ 

satisfactory evaporative cooler with aMable fan S more 

than one room is to be cooled, or if the room is very hr.^T n 

f needed. This, howevV i <3 
kely to get into the ciroumstanoes where the plant should 
he designed by an engineer trained to the pSpose and 1 
The TvS offa ordinary private individuS can dfffrd 

^tat a:”:: ^ 



water .evaporated while in operation. . 

The way the fan : and khas-fca-tattie is installed k impOr- 
tant, The fan should be installed in a baffle or board '^hieh 
completely ieldses the : door or windb'^ ifl’ which it is plabed 
for tbe for the fan.' There should bb ah; 

appreoiable spabe between the fed ; and :tt^^ kbas^sa^tattie 

'■ fan bfi?iDg 'a'-H’ade-iWee'B 





, SoiK: 'e^opertence with 

For various roasonsj 
tlio Hills in the suramor of * 1917. ^ 

the use of a 24 " oxhaust fan iastailetl 
arrangement „ 

Gut _bedToo«i "had two windows' about S'yS' hl.r}, 
opening mto an upstairs verandah. The bedroom 
some 18 ' square and slightly more than m' i.iT ! 
celling. Water was supplied to the arranim^t 
pipe connected to the Instituto water suoidv^ tL ^ 
was regulated to use as little as would keep thi‘^mat 
the drainage was allowed to run away^ to the warden 

arrangement was available at that time for reoimihtnt fu! 

wa^r. The bedroom opened to the South-East w.'ik 5 
room to . tlie Sonth-Weal, another bed^m to te iorth W sf' 
and the dmmg room and living room openiaro/rt^^^ 
East side. Electric current and water suwly ^wera 
24 hours a day and only minor if luJ- of ayailable 
The arrangement was temporary and rather 


« cooler ^ 

^ decided not to go to 
' w®^’e able to seouro 

iipproximatoly 48’ square aadmj'l^V'licoIAr 

Up and 


IBSi 

f] 






of 2 should Lave a khas at least 4' soimrA an,! fi.» „ 

‘ S.Y. 4" u^s;t'‘ S" “ “ 

inS rJ™ ™^u.o?r%i'tr “ 

I a, '^laisuig ilia. ■ liiioiidity ;■ lo .,' ■ aboitfc ■ 1007' ■ anrl '■ in ' ^ ' 

Ltlal™'- of irffl 

. ^ ... jluo Foolii by tli0 bill* tbofo oiiist al K a n #♦ * ' 

ouuf th„ roou. fo, th„ Tin, ,11^ wludo™ ofS 




Tlio offloioooy °„f i™7r,4Vome77m‘t ISST a" ' 


IS 


r 




ooutiimo 
is araila' 
be filled, 
per day 

Suita 
afouiid I 
ably sat 


was iastal 
not in tl 
the door 
Wbea eat 
room out I 
tbo dining 
to fully e 
wo tried ti 
tbe effect 
more than 
cai>aeity e 
natively, s 
floor area 
by a fan o 


we ver 
missed 
its use: 
have a 
noted 
or nigb 
it rang 
80 ° dm 
eifeot 
feeling 
the !•( 
when i 
insido 
We baa 
The roc 
through 


wa,s generally needed 
g, either in the day or at night, 
odm with the fan working throughout th 
trouble with colds, cough or other symptoms, 
sing screened, we were able to sleep without nets 
le Banoa« 



: 


lili? 

mmm 






;P;: -r ::.:;P*'HE 

TOonrol^?®'’ 

unit?) conneeted 

s^: pS-a.r”' “ “ 

Operating oosfc will vary of e 
oni^f “i*^*^®* current as wefl as ^ 

or not. T 

did n If ^ estimate 

am not exceed half a unit ner ] 

'? 8"“g ‘0 tlie 

Hou ^ t P “’■■1 «-it for two j 

tion eoot and operation for two v 
dealers will «ivp fH« j ^ 
Tf mvnn „ current consu 

■11 given an annual overliaud tliP 

years so depreciation sliould not be b 


1 . 
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iiiis note is intendied to suggest ways aad 
the present area to gi . „ ’ ' ' 
done by raising tbe standarc 
disposal of the cultivator all th^ 
can give. Most of the lioldin^ , 
are aneeonomio ; and witli fragmented and 

no programme of agricultural development can aohie 
to the extent desired. Improved agricultural 
cannot be used in them. Considerable difficulty 
and expenditure incurred in watohing the r- 
arrangeraent for irrigation can not be made. A good deal of 
"a ^"^^^^/^^^i^t^ansporting manure to the fields and the 
harvested crop to the threshing floor and so on. These and 

donTf u®— ^ an easy solution in oonsolida? 


i>re better return. This can only he 
■d of farming by placing at the 
16 facilities that a modern state 
aIrBost 6?8tywli6i'6 ie India ■ 
fn.? ""d scattered holdings 
eve success 
implements 
IS experienced 
crops. . Suitable 



Ifor making agriculture a snoooss, otker tilings wkioh. 1 
pla^ important role are the following and suggestions made i 
for improvement may bo, taken recourse to, without waiting f 
for the consolidation of holdings | 

(a) ' Availability of manure. ^ . I 

(&) Irrigation facilities. - I 
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Consolidation of holdings will greatly minimi, se village 
feuds and thus save a good deal of time and money wasted 
in litigation, it may inadvertently iuduoa every Gultivator 
to have his abode near the holding and thus remove conges- 
tion in the village and improve sanitation. There will also 
be greater facility for women and children to enjoy the open 
air, to the advantage of their health. In view of these and 
numerous other advantages, the Government should, at once, 
enforce consolidation of fragmented holdings through legis- 
lation. Such an act will be a land-mark in the agricultural 
development of the country. 

The present system of bringing about consolidation with 
the consent of two-thirds of the land-owners of the village 
is meaningless. In most of the Pattidari villages it is rather 
difficult for suoh a large number of people to come to an 
agreement on account of party politics. Apart from this, 
moat of the Patwaries, who fiud dissensions amongst the 
cultivators to their advantage, donot favour consolidation of 
holdings and indirectly discourage it. Once the importance 
of consolidation is realised, it should be brought into effect 
at once. The Patwari of the village, in consultation with 
the Headmen or Surpunohe,s of the adjoining villages (at least 
4 in number), should proceed to do it as early as possible. 
The Surpunohes of the adjoining villages usually have inti- 
mate knowledge of the place and at the .same time have no 
interest of their own in the area under consolidation. Once 
this (consolidation) is done, subsequent division of the hold- 
ings into areas of less than 5 acres should be prohibited. This 
can be done by giving the land to the eldest son, who should 
give the shares^ of the net profits to others according to the 
decision of the village Pauehayat. 








iisiiisilli 
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A beginning has already been made towards prod notion 
of chemical fertilizer by opemng a new ammottium salphate 
factory at Sindhari (Bihar;. The Indian soils are deficient in 
ni rogen and cheap and easy availability of ammonium sulphate 
will make a long stride m raising the fertility of the soil 
But it must be reaimed that applioation of chemical fertilizers 
alone to the soil without an appropriate dose of organic manure 
will in the long run cause harm to the texture of the soil. 

Farm yard manm-e and compost, therefore, will not only 
continue to enjoy their importance in the improvement of the 
fertility of the land but will have enhanced utility with the 
iMreased predation of ohemicai fertilizers and thSr # 
The propaganda done_so far to preserye the entire cattle dun» 
for use as manure did not have the desired effect because of 
shortage caused by deforestation, far exceedino- 
afforestation and reduction of area under orchards, resultine 
portion of the cattle dung being utilized as 
fuel Farther shortage of organic manure has resulted on 
account of town wastes and manure heaps being used in brick 
kilns in the absence of coal. In order to bring about iraprovi 
mant in preservation of greater quantity of organirSurt 

afforestation at a rapid pace’ 
glow Balul (Acacia) trees on the borders of the fields and keen 
them pruned to avoid shading of crop plants and plant sneh 
toes and the ike m ravine, areas. It has been observed that 
Bahul trees allowed ^to groiy m this way do not very much affect 
the yield of crops. These trees can grow without much care 
In arop subject to depredation of wild animals and stray oattre 
prosopis trees can be grown within a few years. On low lands 
which remain under water in the rainy season, Meiinri and 

other trees capable of resisting water my be planted WHh 

such measures adopted to inoreaso the fuel supply it is probable 

Sit sten iff. • ^ as manure than at present. The 

next step is to imppye the quality and quantity of farm yard 

manure by preserving cattle refuse on scientific lines in ^pits 
made on raised ground. Cattle urine may either be coBeS 
in pucca pits and applied particularly to kitohergardens 

the manure pit. House- 
fJm obtained from sweepipgs, weeds and leaves dmftped 
ffom trees can., be composted and ised as manure 

: * go waste but • 

m utter disregard of sanitation, is dropped all over indisoriml-’ , 










; I 





nately arouud the dwelliugs and breeds flies and spreads 
disease, 'VillagBrs may be induced to open out furrows in 
tlieir iields for use as latrines and coTer them after use.^ If 
screens made of stems of J-war, Bajra or Arbar, etc. are fixed 
along tlie furrows, people will be attracted all tlio more to use 
them. If one person ill the village having progressive ideas 
takes the lead, others will follow suit, 


Another way to improve the texture and the fertility of 
the soil is to plough in plants of sanai (SUNN hemp) and 
the like before the flowering stage at least a month or so 
before tlio finish of the monsoon so that these plants may fully 
rot. The Government have already taken steps to encourage 
this practice by giving certain concessions to the cultivators 
which should be made known to them by the Development staff 
to let them avail of these concessions. 
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EIRTHEN DAMS FOR STOEAQ'E RESERYOIRS 

Y • ■ ;,V : 

B. Sc., (Act,), B. Sc. (A 6 , Eng-.}. 

_*%^_e .•--"Tlus slioulfl be earefulty selected in reo-ar/l iri 

paonag ground, tKe uatnm of the surrounding a„<l “ ,o nu 
lying soil, the requiremenl for irrigation anrf live stoeV 
welEaS jtlie cost of construction. The most 
ns uffeoting cost !a trhere a small embankment, tiiro™“ o 

^ a will fbm a large reservom ft also dem 

on tlie longitudinal section of the site of the amhankm 
We cost of a dam vanes roughly as the square of its hei 
Dams whioh are^long but low are generally cheaper and s- 
than shorter and higher ones. caeaper and s; 

fn. ^portent points to be considc 

for the foundation of an earthen dam are that the ao>‘l 'sh<i 

bo coheniTO which may not give way when sof en.d “ nd 

not dip oroottle under the pronaure onhe emba 


1 he best foundations for a dam are as followg 

(1) Hard compact rock. The surface sh( 
or sloping slightly downward from the 
side towards the upstream side of the d 

(2) Tiie softer rocks* 

(3) Hard, compact, and solid graTelly soil. 

> • olay' soih ; / 

f:(5):}:^r0W 

^6^ iSliick cotton soil* 

swls which are light and lacking cohesive i 

those which become slippery under tha mi,* 
undesirable for the foundation of a dam. 

Drainage of ihe dam foundation i—It is 
to dram the ground itself at the rear ofthTd 
It IS also advisable not to allow the mr nart^Af 

getting wot. Otherryiso tho embnnkment may fo Lll o™ *'? 


00 even 
h stream 
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1 ‘ . or even may break away. To attain this object it -is slope of 

the ground just below tbo outer toe of the darn for a width 
of l0'-30' according to. the size of the ombankment at 10% 
slope and at the end of this slope furrow a suitable sized 
;| I surface drain. Tiiis slope and the drainage channel will remove 

•| all this rain water immediatly coming down the -slope of the 

J dam and giving the least opportunity for the rain water to 

J, soak in and wot the embankment. The fouirdation drainSj 

I ; if provided, give life to the dams. 

i The maximum amount of percolation through an embank- 

I ; ment will probably occur along the base of the dam at its junc* 

I , tion with its foundation. It is, therefore, desirable to take 

i precautions to firstly prevent this percolation and secondly to 

drain away whatever percolates. On the up stream side of the 
. . foundation of the dam a group of small puddled trenches, 

I . parallel to the main central one, and on the down stream 

I , side a similar series of trenches, or ‘‘foundation drains”, 

I should be prov.ided as shown in the sketch. The up stream 

I I ' trenches are fl,lled with retentive material and those on 

, I the down-stream side with porous materials. 

I Core walls '. — ^The object of providing core walls is to pre- 

I vont entirely any Alteration which may have penetrated so 

, I far. There are two types of core walla J — (1) PUDDLE 

I CORE WALL, (2) MASOKRY CORE WALL. (1) There 

. I is a general practice of having a puidk to// along the centre 

f' line of tho dam. It is placed vertically over, and made one 

i with the puddle trench so as to form with it a water-tight 

septum, extending throughout the dam from below bed rook 
. . I level to above high flood level. (2) The American Engineers 

I ’ are greatly in favour of masonry core wall for earthen dams, 

j Probably masonry core wail is superior to puddle wall but 

- % it is more expensive. 







_ 
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of the Tlie scsotioa of embankinont dopeads 

(a) The angle of repose of the soil whea dry and when^^ 


saturated. 

{h) The nature of the foiiadation. 
(e) The height of the embankment 

The^followlng table shows the genera 

good Boils .properly.; oonsolidateci,:---- . , ,, 


Height; of dam ahoye 
ground leyeL 


BowH"' 

;Sfcream'.. 

"'elope*'; 


Width of 
dam at 
R F. h. 


15 fi and nnder 
15 ft. to 2a ft* 

25 ft. to 50 it 
51) ft. to 75 ft. 


d to 5 
5 to 6 
6“ 

610.7 


lito! ' 20to2S 
2 tol Uaitoss 
,2 , to I as 
^ tol 40 to 45 


'BiA^TaZ/ Steeper tlie 

natnre J ih Tb© Bide slopes primarily depend on the 

Sfve bf™ in the Iboye tabie 

different kiSf numerable examples of 
^ - ^ earthwork, to be satisfactory! The 

as^it usual F! IS made flatter than the down streum one, 

if is saturated laatenal of a more clayey nature and 

n m saturated by the water of the reservoir. ' 

bas^S^rr.* !”■««'•«: :-H0 matter bow well a dam 

beigbt, aad aboald be St^eiTr 
r%teh%ng :«.In a large r— - 

The ohjeet of the pitohing 
usually laid - 
as to prevent 
and to prevent the 

i-Wash:;*';: 

' ’ It is desirable'.. 

.:fh€:;:s'fettl© 

;theiT, broadest dads 


^ wAt : 'OonH* 

InL ^IT V 36 th of its total 

out the work. 
i^fWoir the action of the wind 

t»in Tr., ^ break on the unpro- 

will very soon wash away the earth*work. 

on a six”iLh P?®/e< 3 t that surface. It is 
ht,d n.fny of or fluary spauls so 

milf growth of plants, 

under mining of the pitching by wave 

Ito 'Si consolidatwi 

/oltbSonilffi; ?* ^ 


Top .width 

Hp-skeanii 

slop^. 

Feel. 


6 

■ 2 to l 

6 

2«5toI 

8 , 

3ioi 

0 

3 to 1 
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squared stoues are available at cheaper rates they can bo laid 
properly and they will make the best kind of dry stone 
pitching. ■ : 

Storage mp a elty oaloulation of the storage contents 

of a reservoir is made by summing up the contents between 
each of its oontonrs.^ ^ ^ ^ ^ ^ 

_ Ihe formula used for oaleulatiug the volume of storage 
betweentwoeontoiirsls;-”- 

vrhere QasOap30ity ,in cuMc ft,^ 

^ = the area of a contour in square feet. 
a = Area of the adjacent contour in sq. ft. 

HssYortioal distance behvoen the contours in feet. 

Earthen dams when their height exceeds 15' or 20' must 
bo designed and constructed with due precautions and skill 
if the work is to be of permanent nature. 

. Extent of saturation in emhanhmerds The clay material 
parts slowly with the water it has. absorbed, the level cf the 
water in saturated clay of an embankment falling much more 
liowly than the water in the reservoir. The trend of satura- 
ton has been shown 'in the^diagram. 

Referonces : (1) Indian Storage Reservoirs with Earthen 
Dams— W. L. Strange. 

(2) Irrigation and Water Supply—John Scott. 

(3) Pocket Book of Irrigation Engineering — 

Buckley. ® 









ie;preseii't;.: 


IBlii 






834 MS Atl.AHABAD PABME& 

THE EAEMER DEALS WITH LIFE 

Deeper the differences between individualistic or laissez- 
faire economies and socialism, deeper even tban the differences 
between' capitalism and communism, are those between rural 
and urban attitudes toward life. 

The farmer tends to think in terms of plants and animals, 
of birth and growth and death. The city man tends to think 
in terms of wheels and levers and machines, or of buying and 

Agriculture is founded on life processes, particularly as 
influenced by soil and weather and the laws of inheritenoe ; 
urban occupations are founded on manufacturing and commerce, 
and the activities are mostly carried on indoors. 

To the city child milk is associated wdth a bottle, not a cow ; 
’ an apple comes from a box, not from a tree ; and these early 
impressions influence the ideas of later life. 

The farmer’s philosophy of life is primarily organic ; the 
' city man’s philosophy usually is mechanistic. The farmer 
lives in a natural world, the oity man in an artificial world. 

Because of Ms occupation the farmer’s thoughts are largely 
• biological, whereas, the city man’s thoughts are largely phy- 
sical or economic. In farming the family is the economic and 
social unit— it is difficult* almost impossible, to farm without 
a wife, and children can help with the work from about ten 
years of age onward. 

In the oity the individual is the eeoamie unit— a' wife adds 
: ; - little, if anything, to the family income unless she works 

' , ■ outside the home, in which case it is difficult to rear a family, 

, and children involve expense, with little if any return, from 

birth till marriage. _ It costs generally two to three times as 
; much, to rear a child in the city as it does on the farm. 

, . . ! Perhaps because of the open air, and the contact with 
V, . ;■ nature, perhaps because the farmer sees the stars at night and 

' ■ , ' observes the progress of the season, perhaps also because of 

' stronger family; to and farm women tend to think 
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Eusida wrote many years ago “ Thera is no wcaltli but 
life.” The farmer deals with life-plant life, animal life and 
human life. Crops are planted and haiwested year after year* 
Individual plants die and disappear, but the prod'aofcioii of 
ivlieat and corn and cotton goes ou without end. 

Agriculture is based on this fact of reproduction, and the 
conUnmty of life. The farmer is the heir of ail the ages, with 
an opportunity, through animal breeding particularly, to 
benefit all the ages to come. 

The oldest thing in the world is life -older than the 
mountains, older even than the rivers. And the YOimg0.^t thins 
in the world is life. » o 
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I hank 0o<j for the rain I 




thanks foe bain 

Thank Oodior the rain ! 

The earth was oracked and 
Our crops were buming up— 

The riee and wheat— both mainstays of our liyes. 

The wells were 

Small groups stood around 
Drawing in scant cupfuls 
The last few drops. 

The air was hot and stifling, 

And listlessly we moved 
About the necessary tasks of life. 

1 hen— miracle— out of a hot dull sky 
Great thunderclouds arose. 

One muttering roar before the raiu was on «s. 

A breath of freshness, 

Then a roll of silver feet 

Across the arid fields and dusty trees, 

Ih e birds, in sudden wakening 

All chirped and rang with feathers finffed and spread 

The earth took on a deep brown hue 
Of richness ready to bo thrown abroad.' 

All green things laughed in new sweet life, 

And we, with glowing hearts 





y y; ebugition; f<)E: life' ^ -y 

The basio problem of our age is one of education, not the 
eduoation of supermett to deliver the ideal state through the 
aristocracy of a ruling class, but the education of the common 
people and the leadership which is indigenous to the common 
people. One of the tragedies of our day is the way in which 
the elaborate sohooi system, which is available to so many 
people stresses soholarshipj fosters competition, and stimulates 
the leadership which emerges to seek wealth and power as 
ends 'in themselves^ What is needed is a sohooi which will 
take these people, give them the techniques and inspiration 
which only a school can give, and send them back as the leaders 
and servants of eommon people of whom they are a part. 

This, precisely, is what the Danish Folk High Sohooi or 
People’s School undertook to do nearly a century ago in rural 
Denmark. The People’s Sohooi grew out of the teachings of 
the groat Danish prophet, Qrundtvig, a scholar*, a poet, and a 
theologian whose philosophy of education still dominates the 
people’s school movement in Denmark and elsewhere, and 
whose ideals for his people have become a part of the philo« 
Sophy of life by which the Danish people live. 

One of the faults which Grundtvig saw in the free society 
was that the people, apparently content with political freedom, 
were not sufficiently resolute to create free schools and a free 
culture. He found that the prevailing educational system 
served the interest of scholars only. ‘‘We are immeasurably 
rich in ideas, but great beggars in reality; rich in knowledge, 
but poor in vital force. « 

SCHOLABSHIP OR EDUOATIOH 

In the period of young adulthood, from 18 to 25 years, 
Qriindivig recognized that there was in most people a moment 
of “ spiritual creation ” which Is the richest opportunity which 
any educator could want. There is the moment when the 
slumber of youth and adolescence is over and the young adult 
embarks upon maturity. The primary aim of education in this 
period should not ba soholarskip. “ Scholarship' is one thing,” 
wrote Grundtvig, “ and education and fitness for life is another, ■ 
they may Well be united, blit net in the ease of majority; 
they mnst not be ' hostile to each other ; they must be kept 
eepatate, iotto they ' seek to drive each other out arid' 
necessarily spoil t:e , Soholarship^jf ill^: lead aoholars 
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wiich obligag it^to take pi'eseiit-day iife mto eonaideration 

if®?;!® degenerate into a 

supeifieiai polish if scholarship does not keep it aliA^e.’’ Schools 
for scholars hpo been amply provided, then as now. Grundfc- 
Tig e voI?ed*his plan that there lEust also he schools which are 
primarily concerned with the spirit and emotions if any “ vital 
force • IS to be imparted to the people at largo. Given the 
great urge to take the implements of a free society into their 
prepared to live and to learii the vocations 

places ta 

Out of the writings of Grundtvig two doctrines emerge 
which may leave their stamp upon the free schools of the world 
for some time to oome.^ The first of these is his ooneept of the 
line wns of the school for life. On tlie one hand it must aid the 
indmcuai to unfold his own potentialities .to the full, “to 
waken, _ nourish and enlighten human life. ' Know thy self ’ 
IS the right inscription above all school doors.” Then the 

sb?u constructive raembcr^ 

. lip in the CIVIC community. How is tjjo school to do this ? 

THE 8TEEAM OP Llh'E 

What shall be the sources of its power to ‘i-ivo life a 
force ? Grundtvig gave three media^ : history^ native la wimL 3 
and song. History taught as the inspidni and erStivo 

dates and evente, was 4 e wy 

student must qn''>Ti f made a part. Native languagei—the 

feoSforHelarl leadership the 

f F 1 •UeiimarL ^as Made articulate, Aad 

lecture started with a song-— not sentimental iin^Ies b”it~sonoJ 
^ great meaning for the young people of' Denmark THa 
D anish hymnal of today is fifiod U h^s frorSnitvi^: 


THE LIVING WOED 

rines of Grundtvig which havo had 

doctrine of “the 
t tha,6 only the spoken, word can 

• ■ — f* written word, to 

in thiVwork of giving 
established the written wort may 
out. the first impulse of life 


living word, He , taught that < ' 
oonvey life from one person to anothe^ 
the great majority of peoi " 
life. Once the bond is 
httttress or extend eontietion, 
be the spoken word. 
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Out of tiieso doctrines a three fold statement of priueiples 
has been distilled from the writiiigvS of Oriiadtvig whm^ has 
much of the flavour of hilical passages • ‘- The Spirit is power ” ■ 
“ The Spirit speaks through f he living word ” ; “ The Spirit 
speaks only in freedom^’ Simple as these preoepts are, out of 
them have grown People’s Sohools whio given a hetter 
life to the comm on man. How there are si x ty such sohools ia 
Denmark and one fourth of the young people of the country 
attend their short three to five month courses. 

OHARiCTER OP THE PEOPLE’S SCHOOL 

Briefly the method and aims of the People’s Sliodla i^^ 
summarized as 'follows: 

1. _ The emphasis of instruotion is upon the awakening of 
the spirit, rather than upon the aijuiring of knowledge or skill. 

2, - The method of mstruction stresses the “ living -word” ; 
lectures and discussions in which there is life are dhe prin- 
cipul programme. 

5. The historical approach characterises all construction, 
oven the sciences, and history is a living subject. 

4. The subject matte'r is conSned largely to those subjects 
which are useful to the average man iu his personal or civic 
life. 

6. There are no grades, credits, degrees, or examinations. 
The primary emphasis is upon instruction and not on oompeti- 
tion between students. 

6. The fact of a group of students living together is 

utilized as a fundamental educational medium. The teachers 
utilize this opportunity by living with the students and using 
their influence to create a co-operative community. ^ - 

7, The schools are dominated by a high etioal purpose . 
They seek to give the student the opportunity to know himself ; 
and to supply him with the motivation to exert a oonstriietith ; 
influence in all relationships of fife.-., ^ 

f; r 8. The sohools furnish an inoentiye to leadership' which 
ia loyal to 'the; people’s, cause. .Ho, .effort is made to; attract:' 
people yvho hspiie to scholarship or jf ealth or .power for theif . / 
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THE EI{8irLr-»A MOEE ABHNDAJfT LIFE 

micli the efforts of Grunatvio- 

aad hife^^ <^ere direoted was a land of despair The 

the cZtry to 

ia^nl t .r wealth.: and 

aepiessea in spnit. A oaange in agneuitural- markets durinff 

the established agrioul? 
U ral export business and had left the farmers in a conditbn 
which seemed hopeless. It was in this setting that the 

2:“oZtL '”““8 
and®" u™ ‘'T rS ^ ° . "f ““““y 

aay careful appraieals of their effect. Whib tte phpLt 

any political or social formula and made 
. f any particular cause, thev 


Schools did not teach s 
no concerted propaganda for 
the great _ incentive form which 
sprang. Without any direct urwi 
action the effect of the Peoole’s’ 
awaken the young people and to g 
leadership emhodied in native Ian 

soieneesv r ' I 

fact that there is life and i 
lot of the common man 
did was to prepare the soil, 
meats could thrive. The DanishTar 
School preparation, have made their 
extensive organiaation for political 


No dpfiorinHmv history and the soeia] 

of subject matter would convey the 
purpose and a will to better the 
in these schools. What the school 
I in which the great people’s move- 
mers, given the People’s 
democracy effective by 

faro, urark-etiug oo„peraS„.^” conjurors- 

permission from Gonsumn^ Oo-opemiion, 
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; ratiiet ,be with me now avS I begin to hoe* 

You have planned that by working and perspiring people i 

T'hy;name,::':-'Vr:; I 

c 

Amen. | 

Our God to Thee we give thanks. 

We didn’t believe we would see light again. f 

In your love and in your sunlight we will receive many | 

things. I 

Bo near me as I begin to hoe. g 

Amen. g 

Dear Lord God, ^ 

?'Jow that I am going to work with my hoe. E 

Turn away from my garden all prowling ewT f 

Also give me strength to do my work well | 

Amen. ^ 

vernacular by Mrs. Ruth Engwall, Union Training School ^ 
Kimpese, Congo Beige. Reprinted from the Congo News i 

BanSt-f M?' -f ‘he aLIZ f 

Baptist Foreign Mission Society. ^ 
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The rains have come ! 


Has opened her month toward a bragon sky 


snn, a 


But at Ion" last, in blessin 


Soft raindrops, one by one 


The parched earth caress 


And throbbin 


And bursts forth in a ura 


The rains have come! 
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LABOUR HOUSING 

A wllfing and enthusiastic labour force Is a su 
foundation for the Industrial structure of 
country. Cheerful, well-planned and hygienic livi 
conditions promote the workers* health and ef 
ciency which, in thair turn, are reflected in t 

Concrete by virtue of Its Inherent qualities - 
durability., economy, adaptability, ftre-safety an 
cleanliness Is the idea! materlar for the constru* 
tlMof * Workers’quarcers* Canteens • Creches 
Schools * Hospitals » Swimming Pools, &c. 

The freeadvlce of the Technical Staff of the Concreti 



"Editorial 

The dontimiing food shortage. 

Some months ago, it appeared that the food mtuation m 
India was easing a hit. Th® improvement m the supply, 
plus the increasing difficulty in administering the rationmg 
svstem effectively, led the^Qoyernment to discontinue rationing 
throughout India and to withdraw most of the controls over 
food distribution. 

That the earlier promise of improved conditions has not 
materialised is evidenced hy various things. Prices for food 
continue to rise ; eveu in the rainy season when vegetables 
are in season, hardly any vegetable is available in the markets 
of Miahabad for less than eight aunas per. seer ; potatoes are 
a rupee ; ordinary qualities of rice are about one rupee per 
seer and wheat ata’ is about one and one-half see^s for a rupee. 
That the Government is concerned about the ^situation is 
evidenced by the announcement that partial rationing for low 
paid workers would be brought into effect in selected areas and 
the later annonnoement that it is proposed to revert to controls 
SHbstsEtially on tli0 sS/tstiB li0£>sis 8iS ptBvionsly prs^otiOBd 

indicates a mounting concern. 

Why has the situation deteriorated ? Basically, i.ti is because 
India has increased her populatation beyond the oapaoity 
of hQt food resources. To be at all safe, a country, should 
have in hand at the end of any major harvest season, enough 
food not only to carry it through the next agricultural year 
past the next harvest season but a y.eserve of aui'thini froiq 
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50% to 1007o of a year’s supply. lu other words, at the end 
of the rahi harvest iu 1948, ' there should have beea enough 
food grain to last till Beee tuber 1949. lustead of this, if there 
is a major failure of the kharif crop in any seotioa in 1948, 
1 here seems likely to bo acute distress. 


That there is likely to be such a shortage seems likely. 
After a normal beginning of the monsoon, there has bep 
eon sinuous and heavy rain over a large part of Forth India, 
enough to seriously damage crops and there is a threat of 
widespread floods which will further damage crops. Already 
it is said that the Maize crop is a failure and that rice even 
|is:'keriously:n;^oted.:- , ■ 


The earlier hope that 1948 would see a large scale resump- 
tion of rice import from Burma seems likely to end in 
disappointment. Widespread political unrest is not only 
interfering with shipments of rice hut is likely to seriously 
reduce production so that even if there is a return of stability 
politically, there is little likelihood of large supplies being 
available. The short haul from Burma to India made supplies 
from Burm particularly attractive. Even if supplies from 
elsewhere are available, there is question whether shipping 
will he available to move the requisite amounts the 
distances. 


greater 


While the general aim of Government policy has been 
to increase food production in the country, the question 
naturally arises as to whether the policy has been aggressive 
enough, whether it has been along right lines or not and 
whether there is reason to hope that the programme of increas- 
ing production can keep up with the increasing need. 


A few quotations from an article by Prof. I?. S. Stare, 
Head of the Department of Mutrition at Harvard (Jniversity 
and Editor of “ Fntrition Review ” may give food for 
thought. Prof. Stare says in part : 

The main purpose of food is nutrition. The shortage 
of food is primarily a shortage of calories. What has our 
Government done to tell the individual-— the farmer, the 
distributor, restuaraat owner, housewife — how to achieve the 
maximum nutrition from the resources at our command?”,.. 

“ Man and animals compete for nature’s food. Basically, 
energy from food comes from the sun through the process 
, . of photosynthesis in plants. Hence the' amount of food 
' energy awlable/depends on, the amount- of soileultivated 
: ’ Rijd its i^ro^hbtivity, . .The foUowiia| tahl© of the amoiiftta of i 


limTOKIAfc 













■a#:: 


Aoi’es of laad. 
0*15 
0-44 
0-9 
0-9 
42 
2’6 
2*8 
7*0 

17-9" 








.: .' k, 


D <.* 1 ® Utid rennired to produce oae million^ calories from 

eaoh’ofwiooB Vods shows the relative effloioooy of pro- 
ductioa of liumaa food calories : 

Food sotiroe. 

'::^Sugar,;; : ; ' ■ ' ■ -.k- ■. ' ■ 

Botatoes \ 

Gora— as corn meal (maize) ... 

— ^as whole wheat flour 

■Wheat -^as refined flour , 

Hogs (pork and lard) ' i 

Whole milk 
Eggs 

Chickens ... ; 

Steers (heef) ... «. 

While a taMe might he complied which would apply more 
direS to mL Conditions, the above_ tab e will ser^ to 

without calories. . . 

The situation w^ld^s^^4o . 

lannXlumJito and: . A food | 

drastic steps will have to be taken.^ ^ *^Smmra- 
- ^Sps as th^ become necessary m Ae compaia 

^ . tiTolf'.BesT fittiire ■ ■ ' , 

Y^V Limitation of the 'number of animals kept ^ to those 

: Whmh. oan: he : maintained essentially on hy-produats not. , 

' suitable .for human food. :.;:: ^ 

(h) Eestrietion of the area which may be ^ 

oth.w^ than food and essential fibres or crops which can he 
oxtoged in t.h„ world markot for theoe ^ 

(c) Possibly control of the proportion of J tj ^ 

of food crops whieli may bs growni, part iculai j _ o 

: ::nreyents. :feee' ad|ustiaent: of a^ 

^Eaillleie 

The continuing food shortage would seem to 

«aiS|S#aiiSSoreall «o afewtok^^ 
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IMPROVED LOW COST CHUL,i 


' . ' Rajendiu N. Paha WAN, 

Agncultnral Engineering Departmont, Allahabad 
Agricultural Institute. 

,, the need of an improved ehula so the 

ly iTm r Melt 

may ije meL Most of the cooking in the city and vinao-A« 

«a dini’eato 

at‘ - 

melyt" o&“ee aU taS’^Thayetol irklTt"'! 

the 4te and it would seem to be OMduoiTo totthtull 1ft” 
ciency but this is not alwav<? f-rnn Aft- ^ aV 
the yiseel and are waated ^ nl/ ° 

time it prolm™ th. hI'. h ?, ““ T®®! “ »t » 

the time spent in the hiteheii ^'■f'hnVre lengthens 

tion. On suoh open flee only-f,.ying and blaii;™ bfd™"' 

that p^fbeing dirty TheWet? 

the smoke are usually allowed x' ashes and 

Much of this setti8s;,bJck in thlM-oom^'^^Tf^^ 

ate deposited on the walls Ifn ! The smoke, ashes, etc., 

dirty a'nddisoourages\tan^ 

had AgrioufM^InstiSltafS^^ the AHaha- 

h^riefe;:i;M^'^«'vS~ 

to, to all whotoe Tsed « bu the t? tatiafao- 

It is costly to built because steel ™l ?t j is that 

o«e and oemeot are ^ TiCtSt’iT 

ftodh'^sW^a: SP” ■>' 

recently developed an imnroved i has 

ope ipolnding the poorest can afford Thit 

heeprng m mind the need and cost for even developed 

An mason or one who has beAtf 

Ppep-fla^e ehnia can built it, Itea^L mt^ ^nd 

ponitruol and to use. Onm noi'n^ simple to 

eWft can wo it. " ’‘•■“S tt? ordinary open W 
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iMlPKOtED tow COST CHtf I. k 


^ In Spite of its being very cheap it has all the features 
whioh an improved chula (stove) should have. 

1. It is eeonomicai of fuel. 

2. It enables one to cook more than one thing at a time 
with one fire. Baking is also possible. 

5. The fire is enclosed and the smoke, hot gases, etc., 
are carried out of the kitchen through a chimney. 

4. The fire can be controlled easily. 

primarily designed for -wood but can be adapted 
for eoke, charcoal, etc j by fixing a grate in the fire box. 

6. With no extra cost hot water can be had. 

As the smoke is allowed to pass through a chimney and 
discharged outside, the kitohen walls and roof are not spoilt 
by the smoke. The eyes, nose and the lungs of ttfe user are 
not affected. The house wife is not recjuired to blow constant- 
ly to keep the fire burning as the natural draft keeps it 
burning. Thus the ashes too are not thrown up and do not 
settle on the food and the utensils as is caused when the fire 
is blown in the usual way in the open flame fire place* 

This ehula can be cleaned by applying ‘Lai Mitti ’ ‘Pili 
Mitti,’ etc., as the materials used in its construction and the 
ways and the means of its cleaning are the same as those 
which are employed at present, hence orthodox people can ahn 
use if without objection. 

This improved low-cost chula can be built with any of 
those materials which are at present used for construetin" 
open-flame fire places, ohula. It can easily be made of mud 
mixed with bhusa and dung, sun-dried bricks, or burnt bricks 
laid in mud mortar. Bricks laid in mud mortar will make the 
work easier and the finished job will be neat and clean. 

It can be fixed any where in the room or the varandah 
but a corner is preferred because of the case in setting the 
chimney. Above the fire-box where the fire is built is a holA 
for the vessel to be heated. The flame, smoke, hot gases etc 
are not allowed to oome out into the room from an? one of fhl 
two holes for the vessels, A and B, but are forced to pass 
through a passage passing around the handia (to be used foi^ 
baking, cooking or keeping stuff hot) and the matka for the 
hot water, and are finally discharged into the ohimnev Tf 
only one opening is being used to heat, the other hole should 
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be kept closed with a pot eontaiaing water, or a rawa, or an 
earthen dish. The handia is not meant for baking only 
but can be used for keeping food hot. It can also be used for 
cooking food. After dal or yegetable is cooked for some time, 
it not longer req^uires open flame and constant attention, but 
may be ttansfered to this handia for completion of cooking aud 
the fire may be used for cooking other things. In this way 
the hpnse wife can reduce the time spent in the kitchen. 

holes A^and B on which the vessels are kept should 
be smooth and round and the size should be such that the 
vessels may cover it and not allow the smoke and the gases to 
come out, and only the bottom of the vessel should be exposed 
tp the flames. To get a good finished job so that the vessel 
sits snugly over the opening, the neck of the broken handia 
may be built into the chula. 

The chimney is made either of mud, country tiles (Nalya), 
metal, or bricks. Chimney made with any of those materials 
will serve the purpose. The top of the ohimney is allowed to 
Come out of the roof into the opening atmosphere. The top Of 
the chimney which comes out over the roof should bo made 
pakka or for that part of the chimney metal should be used. 

The ohimney is fitted with a damper which is placed in 
the chimney at such a height so that the operator may use it 
without 'difficult while remaining at the place where cooking. 
It should be at any easy reach. The damper is a flat piece of 
metal of the same size as the oross-seetion of the chimney.; It 
has a wooden handle with which it could be worked either to 
open or to close the chimney passage to increase or decrease 
the draft. This ohula will not work well without the damper 
because the fire cannot be controlled, therefore, the damper is 
recommended, and very soon the user will realise the value of 
the damper. 

The care which should be given while oonstruoting the 
ohula is that the maximum area of both the handia and the 
matka should be exposed to the hot gases. This will ensure 
maximum amount of heat from the hot gases. This will 
ensure maximum amount of heat from the hot gases and the 
smoke and thus the maximum amount of heat given out by 
the fuel is utilised. Only the neck of both the handia and the 
matka should be exposed and the rest of it should be placed 
ip fhe passage taken by the smoke, hot gases, etc., in such a 
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One such improved lov?- eosi; oTiula was built and worked 
with full sueoess at the A^Uahabad Agrieultui’al Ittstitute 
during Farmers Fairj March 1948, whett a lot of villagers saw 
it; working. , 

Dimensions and other details are given in the sketoh. 
Anyone who has any question regarding this low cost improv- 
ed chula or has any difficulty may write to the author or the 
Agricultural Engineering, Allahabad Agrionltural Institute, 
Allahabad, and we shall be glad to help solve the difficulties. 

Note f ho and tha *Matka' , are . the two earthen TeBsele used . ■ la 

ladiau homes. The ^Haadia^. has a larger opening . and .is smaller in. @i^© 'than 
: the *Matka® whioh has' avsmalier’ opening and i&. larger in Bisjo. 
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for Six INSERTIONS 


Rs. 4/- per Single insertion 

Apply to 

Bminess Manager, . 
ALLAHABAD FARHER, 
AGRICULTURAL INSTITUTE, 
-v:';-' ■ ■ allahabad,., u; p, 
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BAisma BAiBY CALYEs ON A of milk 

By 

T. W. Millen, M.Sc,, D. ?. M., 

Head of the Beparfciaeat of Animal Husbandry and 
Dairying, Agricultural Institute, Allahabad. 

The present milk shortage in India threatens to be a 
permanent situation if we cannot by some method increase 
supply faster than the regularly increasing demand. There 
are several ways of alleviating the situation and a number 
of large schemes for cooperative markatiug of milk, Govern- 
ment breeding farms and model dairies are under way. We 
are interested in wbat the average cow owner can do to help 
out. 

S^ock tmpfovemeni. 

It has been recognized in the leading dairy countries of 
the world that to maintain a high-yielding herd the heifers 
must be sired by the best bulls obtainable and the calves 
raised under the best environment possible. The famous 
herds are often built around one good cow along with her 
daughters and grand-daughters. In any ease the boat dairy- 
men keep all their heifer calves so that they can replace the 
poorest producers with higher-yielding hom^-raised heifers. 

In Europe and America the average dairy cow has a lifetime 
average of between four and five lactations. The situation 
may be somewhat better in some parts of lodia but in areas 
where rinderpest and haemorrhagic septicaemia are prevalent 
the average may be still less,; Since in a given cattle popula- 
tion at least half the calves born each year will be males, it 
will be necessary to raise half the' female calves born for 
replscoments and many of the others if any selection is to be 
practised. 

Wasting Gur dairy animals. 

: A pernicious practice in India is the purchasing of the best 

cows obtainable from the breeding areas, milking them till 
, they are nearly dry and then disposing of the cow and calf 
in a way that they are top often lost to future production. 

are anxious , for the most 
and often cheat the;:, calf beyond its ability 
ly ito suryivo, ; In many such oases the cow will not yield any 
: ■ j/milk after the call is gone." . vWith the usual praotioe of nnd«- ' 
||3f^|ing'.:t!he;?oal^' ,tlie;^^^ heifer;^ is" greatly';’'':' 
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seldom sell for more than oiie.foi;rt1i>f his expenditure on her 
wien he no longer needs her for priming^the cow at milking 
time. 

Post-natal care of the calf 

In this article we take for granted that the heifer calves 
in question are from good parents and are worth raising. 
We recommead that they he weaned from their mothers at 
birth. The cow should not be allowed to see or liek the calf 
and it should not he allo wed to nurse from her even once. If 
the ealf reoeives as much as one mouthful of milk With,it8 nose 
up, it is very difficult to train it to drink from a pan or pail. 
If the cow and calf never see each other they fail to miss each 
other, should either suddenly die or he sold. Immediately 
after birth the navel cord should he shortened to about one 
inch by cutting it with a pair of sterilized shears and the 
stub painted with tincture of iodine. The calf is dried with 
a towel or clean gunny bag and removed to a clean place pre- 
ferably with a brick or eement floor, " 

The oalfs fi.rst meal should he the colostrum from the 
mother. If a finger of the right hand is dipped in the colos- 
trum and the calf’s head lowered into the pan with this finger 
in its mouth, she will usually begiu driaking very quiokly^ 
The milk should always he at blood heat and should be fed 
in a clean obntainer. The calf should he fed aooording to its 
size and breed. Six to eight pounds of milk a day to a Red 
Sindhi or Sahiwal calf would be about rights A,fter a few 
weeks the calf may be given skim-milk for part of the 
whole milk and after six months the milk may be stopped 
provided a balanced concentrate ration is fed along with 
■ adequate roughage, Z ; • ■ a;,: 

Mzik necessary to property feed a calf 

Our custom at the Agricultural Institute was to feed, about 
300 lb. of whole milk and 1,200 to 1,50J lb. of skim-milk 
to each heifer calf during the first six months of her life. As 
production costs mounted with the rising prices of ooncon- 
trates, fodder and labour, it soon beoame very expensive to 
feed the calves. Also we had a ready , market for all ^the 
milk produced at a rate double the prevailing in 1910. We 
began to look for a satisfactory substitute. 

Milk siihsHtutes, 

In Western countries powdered skim milk is often a cheap 
source of milk substitute but in India this p redact finds its 
, way into human food. Fish meal has also been used in. the 
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I very little fish meal of feeding quality hag 
Whey and^^ also are not readily 


^ ^yv e aaa started blood meai for swine and poultrv 

feeding in 1943. In looking up references on blood meal 
feeding we came across the ‘Sew Jersey dry-fed calf mixture ’ 
This seemed to be what we were looking fcr. This mixture 
is as follows ; 

Yellow maize meal ... o-.a ii 

Ground oats ... ”• 

Wheat bran % » 

Linseed meal . * * ” 

Blood meal ■" ^ ’* 

Steamed bone meai ... ”, i ” 

Pulverized limestone ' *” ••• | »> 

Salt ... .. ■ "• ; » 

In the New Jersey system about IfiO lb. of whole milk^fn 
all is fed to the calf. It is started out on 6 lb. of milk per 
day but after three weeks the milk is gradually reduced and 
water substituted until the calf receives only water to drink 
after it is 30 days old. At this time it should be eatins about 
one pound of the meai per day along with good qialitv 
lucerne or clover hay. The calf has been receivin'^ all the 
dry concentrate mixture and hay it would eat fronTthe time 
it was one week old. Fresh water is avaikblA «+ «n 
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oalves are fed green fodder only, they are liable to scour. If 
only dry hay is giTen, they are liable to eoastipatioa as well 
as Titamin-A deficiency. 

With this method of feeding it is noted that the calves 
lose condition after they no longer receive milk but by the 
time they are three to four months old they are in as fine 
condition and have grown as well as animals fed on the more 
expensive milk ration. 

When we replace the whole milk with skim milk gradually 
instead of using water, we find that the calves escape this 
second month slump. With this system we feed the skim 
milk for the second month only so that the calf receives 160 
lb. of whole milk and about 210 lb, of skim milk. We have 
saved 150 lb. of whole milk and over 1,000 Ib. of skim milk by 
this system compared to our former method of feeding calves. 
Besides having this added milk for human consumption we 
have saved about Bs. lSO in feeding each calf. 

Precautions 

The meal mixture should not be allowed . to become moist 
as it (jnickiy ferments and becomes unsuitable for feeding to 
the calves. The calf should not be allowed to eat more than 
6 lb. of feed per day but up to this amount it should be given 
all it will eat. Green feed must be given daily as the calf has 
no vitamin-A reserve. Fresh, clean water should be before 
the calf at all times. 

Economics of using milh substitutes- 

• Bast year we fed 7,370 lb, of dry blood meal to our ealves, 
saving over 16,COO lb. of whole milk and 1,10,000 lb. of Se« 
parated milk. Actually about 1,25,000 lb. of milk was avail- 
able for sale as fresh milk or for making into dairy products 
for human consumption as we usually separate just enough 
milk for feeding the calves. We saved over Bs.* 10,00() in 
feeding the_ ealves up to six months of age, by using the 
milk substitute. Each pound of dried blood spared about 17 
lb. of milk. It would take tbe full production of 42 cows 
averaging about 3,000 lb. per year to provide the milk that 
we replaced with dried blood. 

In a city of 2,50,{ 00 people enough blood is wasted in the 
slaughter houses each year to replace 2,50,000 lb. of milk. 
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This waste blood can be made into edible blood meal by a 
GoTernment seiwant or priTato party and sold to those wish” 
ing to raise calyes or the calf owner Mmself oould make np a 
year% supply in 


Complete instructions for making the blood meal are found 
in the article published earlier by the author.^ If the blood 
now ATasted is made into calf food, India will have more 
thrifty 'cows and more milk for her hungry millioas. Hon- 
produoing cows should be made to yield their Mood and bones 
for the nest generation and their meat for protein-starved ‘ 
humanity. 


1 Indian Farming, May 1946 
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B. r, SAXBNA, B. DO., 

Agri. Eiigr. ; Juaior A. S. A= E. ; A .1. B. A. E. 

The populatiott of Indiaa imlon, is probably now ia the 
neighbourhood of 360 million of whom - nearly 300 million 
depend on agriculture for their livelihood, as agriculture is 
the key industry; for on the produce of agriculturo other 
industries depend for their raw material as well as for the 
health, efficiency and contentment of their workers ; on tho 
price of agricurtural production depends the cost of production 
of other industries and in the rising prosperity of India’s 
other industry will certainly find scope for the expansion of 
internal market greater than they might find any where else 
in the world. The tendency of all civilized nations today 
is for .each to make itself a self-suffioient eoonomioally as 
oiroumstanoes permit. No country which aspires to be 
reasonably self-supporting can do without agriculture. At 
the same time, no nation has grown rich through agriculture 
alone. With the growth of civilization and multiplication of 
human wants, the occupation associated with industries and 
manufactures has increased in importance and is found to be 
more remunerative than those of agrieultare and industrializa- 
tion has become a necessity almost ia every walk of life. 

It being recognized that the employment of more than a 
limited number of persons in agriculture tends to reduce the 
average income of the individual and the aggregate income 
of the nation as a -whole, the recent praotioo in progressive 
countries has been to provide more work for their labour force 
in industries and subsidiary occupations and to limit the num- 
ber employed in agriculture. 

The country will be in the process of industrialization in 
course of time. We have already laid foundation of big dams 
and irrigation projects. 

Reclamation and irrigation projects have not only been 
planned but have been put into gear which are adding 
annually thousands of high yielding acres and are bringing 
about a sound and greatly expanded need for farm equipment 
to assist farmers in producing the foodstuffs needed for our 
own increasing population. Naturally the demand for the 
larger and more important tools wilt undoubfcebly exceed more 
than ever in eomiiug years. , 
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As tlie move for industrializatioo sooelerates aad ^ our 
industries flourish the popuiation will moTC from agridtiF**’ 
tore to other remuneratife industries resiiitiag ia shortage 
of man, power on the farm and increase in wages. This 
wohld increase the trend of farm meohanigation and applica- 
tion of modern farm machinery to more and more farm 
activities to offset the rising cost of farm^ labour, hlotwith- 
standing the many unoertaintiea that face our agriculture 
industry today, it is probably inevitable that Indian agricul- 
ture will be mechanized as that of’ aay|®'other sWestem 
Country, but one can visualize that our agriculture^ should 
be mechanized in order to keep the level of production upto 
the mark. 

How long shall we continue importing farm equipment 
worth million of dollars from Western Countries and de|>0nd 
on the mercy of foreign manufacturers ? It is very obvious 
that we will continue imports till we start our own industry 
making improved implements in India suited|-to Indian 
conditions in the economic interest of ourlown country and for 
the benefit of our own farmer. 

We should design plants capable of producing machinery 
and Q-overnment should give immediate attention and priority 
to this iudustry of. implement making and engage experts in 
development of the plant to make a new stage in the manu- 
facturing of agricultural implements. ^We should produce 
machinery on the basis what it can do to the farmer rather 
than copy out the western types. 

We may also make some machinery on replacement basis 
as there is considerable equipment which have been imported 
and will be imported till we produce our own machines. 

We should be happy to* note that some machinery have 
been modified and adapted and have been manufactured wholly 
or in part in India in fairly large numbers. Examples of this 
type of machines are small chaff cutter, sugarcane crusher, 
small plows and cultivators of simple type. In this connection 
the progress made by M/S Eirloskar Bros, in South India and 
Allahabad Agfioultural Institute in Northern India is quite 
satisfactory. XJptil now the manufacture „^of implements in 
India has been largely confined to east iron and wood. Most ^ 
of the implements have been frank copies of imported |models. 
This is probably duo to lack of encouragement and absence j 
of research work. How the time has come when this indus- 
try requires the earnest attention and ’closest support of the 
Government, leading financiers and businessmen of the 
country, _ ' ' - - v < , 
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The businessmeui among tlie local public shonld be in- 
vited. Gommereia! and Industrial Association should' be 
asked to furnish suggestions. The Provincial and Central 
Government ' should engage iGcal and foreiga experts ^ and 
investigate the possibilities. Great publicity should be given 
that the industry will prove remunerative which ' will rouse 
public interest and will onsux© co-operation and small indus- 
trial Projects will emerge in each province for detailed Inves- 
tigation and some of them for execution. 

When the Provincial Government find it a suceess;, the 
representatives' of all- the Government should meet la their 
oommon interest to evolve an . all India Plan to bring intO: 
existence a central implement making ooncern. Each pi‘o- 
vinee should take upon itself the responsibility to start' arid 
maintain an Implement Factory even though at the risk of 
loss at first. If the responsibility is shared in this way no 
single province will feel it a heavy burden j while the country 
as a whole will be able speedily to bring into existence a 
full fledged factory. 

Leading businessmen and large manufacturing eoneerns 
in each province should be eneouragad with substantial help 
from Government, If sufficient capital is not forthcoming, 
the Provincial Government should itself step into the gap, 
raise loan just a,s the Central Government have done to 
construct railways and other irrigation projects. 

In the more advanced provinces, prominent businessmen 
will, in their own ittteicst, combine and come forward "to 
start this industry. Once they began to feei that Governmerit 
power and resources will be at their back in the event of 
severe foreign competition or other risks which may be 
beyond their power to face. If such support were forthcom- 
ing, India with its abundance of cheap labour and vast re- 
sources could develop this industry which in the long 
run wiil^ definitely better suit to the needs of our cultivators 
and will improve production as increased production is pri- 
marily a function of better tools and implements. 

By doing this the people will have the direct benefits, 
inereapd skill and higher purchasing power at the same time 
we will have an internal market and establishment of oar 
own where thousands of pur men will be engaged and pros- 
perity; will coma to Agriculture and we will have the scope 
for the expansion of internal market greater than we may 
findany where 'in the 

: The prosperity and indastrial ' development of XJ. 8. A, 

^ere buil| up bn the expansion of their internal market, : ^ 
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Cn Hm Ni8 SO22 + 7702 ->29 H 2O+ 72 OO2 + 
SO3+I8NH3. 

■ Tlie ammonia and catBoa dioxide in pimseuee of moisture 
form ammonium carbonate, (NH4 )2 CO3 

, 2NH3 + GO2. + Ha 0 (NH4 ) GO3 . , 

The ammonium oomponnd thus formed from the nit- 
rogenous organic matter quickly oxidise again under the 
action of bacteria, known as B, Nitrosomoaus and B. Nit- 
rosoceus procluoing HNO2 and by further oxidation to EEO% 

: by :'B. Nbtrobaetei'. , 

■ : :(i) ■ ; ( 5!JB'402: GOs +502;-^; G02:>k2HH + .8H2' 0, - ■ 

: ■ ; ■ (ii) ': 2HN02 + ' : ; : ■ 

. .Kareer,;_ however,:;_ statGs ;that/ 
ganism B, Bitrater which can in one step change ammoniacal 
nitrogen, into nitrates. 

The nitrates thus formed are again subject to action of 
certain organisms like B. Denitrifieens which in the ordinary 

■text..>.aofe:::Mann6r be" 
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A NEW SEEDING METHOD- - ; 

M. Vatoh. 

All through North India espeeialiy, agricultural workers 
have recognised the need for hotter seeding methods. It has 
been recognised that unless the seed is deposited at the right 
depth, in moist soil, with the requisite coyer, neither too much 
Of too little, there was an initial limitation on th© crop which 
might limit its yield. Correct spacing of plants has also been 
recognised as important— -that is, the seed rate per unit area 
must be correct for best results. 

Bfoadeasting by hand gives little or no control over any 
of these factors. While a skillful man may put the correct 
amount of seed on a unit area, only a part of the seed will be 
u buried to the correct depth. Distribution of the plants on the 
soil, that is the distance from plant to plant, will depend 
therefore not entirely on the skill of the sower but partly on 
the chance of which seeds get covered so that they germinate 
properly. 

On irrigated land or during the rains, the conditions are 
favourable in that ample moisture is present, allowing the seed 
to be planted shallowly and still give good germination. 

, Under these conditions, it has been fairly easy to use imported 
seed drills and some fairly successful local models have been 
produced which give automatioally dropped seed with conse- 
quent uniform spacing and oorreot planting depth. In much 
of the U. P., as well as other neighbouring provinces, much of 
the winter crop is planted on unirrigated land. This means 
planting under a deep soil mulch. 

The Agricultural Institute early faced this difficulty, [t 
purchased small American seed drills. The seed dropping 
mechanism 'of tho so-called fluted roller type was efficient and 
^.cottld be adapted to most of the common crops, both hhartf 
"^and raU, 1 The original furrow openers of the disk type 
worked quite ‘^well seeding shallowly on well prepared fields 
* where the moisture was ample and near the surface They 
entirely when used for deep seeding under a 3" to # 
^oil mulch. Larger diameter disks designed for seeding 
under these bonditions wore secured and tried but it was 
finally found that for seeding, under a deep mulch, the hoe 
type was better. 

The local method of seeding winter or m&f crops in the 
area around Allahabad had been and still is to seed through a 
bamboo spout tied behind the wooden plow. This device, in 
the hands of a skilled man, does an excellent job of placing 
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the seed at the right place. Oarefally used, it puts the seed 
at the hottoin of the mulehj does the right amount of furrow- 
ing so that the seed, thotigh planted deeply from the surface 
is not covered by too much soil. The method has two defects: 
it is dependent on the skill of a person to drop the seed at the 
right amount and it seeds a single row at a time. 

An attempt was made to rebuild the American seed drills 
to do a multiple row job of seeding, which would utilise the 
accurate automatic seed dropping mechanism but which would £ 

place the seeds in a similar manner to the wooden plow. It 
was found possible to modify the depth adjustment to get the 'll.,, 
hoes down to the proper depth without difficulty. However, 
if comparatively narrow hoes or furrow openers were used, the 
furrowing effect was limited and the seeds were buried too ’I 

deeply by the soil flowing round the hoes. When the width 
of the hoes or furrow openers was increased to get the req^uired 
furrowingy we found that the space between furrow openers 
was not enough and the soil tended to bridge across from one 
to the other and clog the drill. Partly to keep the cost down 
and partly for ease of handling in small fields, wo had kept to 
^ pattern. With two wheels only, 

setting the furrow openers further apart front and back, that 
is staggering them so that some were forward and some < 
behind the axle got belter separation and reduced clogging 
hut made it difficult to get uniform depth of planting. Any 
little change in yoke height meant that one^^et of furrow 
openers worked at a different depth from '?'\;e other. By 
changing the row width or spacing to about found that 

we could use farrow openers which did the requisite ridging, 
placed the deed at the required depth without burying them 
under too much soil and did not clog between hoes due to the . 

/ soil bridging frbm one to the other. 

The drills so evolved worked well. They could be set for , I 
shallow or deep work. They could ho regulated to drop the 
required seed rate quite aoourately. They were within the 
■ power available from one pair of medium bullocks . They still ' 
had two defects, one we feel mainly , a matter of custom, the 
, , other real. The 12" spacing is not tyaditional and therefore , 

;; : , , ia suspect. However, it .seems necessary for .those seeding. ' ^ 

under nonrimgated 'ooiiditions;, •„ to;;: '‘bhoose, ;• between ' ■ . deep ■ 
ij,:;.;.; 'mulches ";and narrow spaoingsi "''^''woulfl-ffouhtiess' he possible’ 1 
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ridging and ■withont clogging, lyidenoe at present does not 
indicate that the closer spacing is nece,ssary for maximum 
yields. The changes while being technically feasible, would 
increase the real defect, that of cost. We have found the 
Belling price necevssary to profitahiy market the drills is about 
Rs. 350 each. At this rate, they are certainly out of the 
reach of the ordinary cultivator as a personally owned 
machine. Whether they can satisfactorily be made available 
to such cultivators bv some cooperative ownership, loan or 
hire basis, remaios to ba seen. For farmers having large areas 
to seed, they are certainly practicable and desirable. 

This left the problem of the small cultivator still unsolved. 
While automatic control of the seed rate is certainly desirable, 
correct placing of the seed seemed to be more important. 
Various attempts to introduce the multiple row seeding 
devices commonly used in the central and southern parts of 
India into the area around Allahabad had not proved success- 
ful, apparently for much the same reasons that the imported 
drills had not worked. These devices however, did give one 
clue. They showed by the success with which they are used 
in their own areas that hand dropping of seed into a funnel 
was not basically different or more difficult for several rows 
than for 1 row. Results with other types of attachnents had 
not been particularly encouraging but a seeding attachment to 
be fitted to the ordinary plow was in common use. Could we 
find or make an attachment for either an existing implement 
or one we considered it desirable to introduce ? 

After studying the problem for some time, we decided 
that the ordinary cultivator or bullock hoe offered best possibi- 
lities. Some demand for cultivators had already developed in 
the province. We had used ordinary cultivator shovels as the 
furrow openers on our grain drills quite sucoessfuliy. The 
cultivator could be adjusted to work deeper or shallower in the 
ground and the lines could he put closer or farther apart. 
Basically, handling the cultivator did not require any different 
type of skill froni that required to handle a wooden plow, 
either for the man driving the bullocks or for the woman 
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A NEW SEEEING METHOD 86J 

The same arrangement has been tried for seeding h hart 
crops to get them in lines so be interetiltnred with 

bullock drawn impleiheats- For this, the middle spout to the 
rear oultitrator shovel is stopped up with-a bit of clay or rag 
and only two rows are seeded at a time SO*' apart. The result 
with this have been loss aatisfactory. Oh loamy or sandy soil 
not too wet, results have been exeellent. On heavier soils’ 
especially when somewhat too wet, remUs have been poor! 
It is believed, however, that wherever if is now the praetie© 
to seed with wooden multiple row seeding devioes, this attach- 
ment can be adapted. On heavier soils, it will bo necessary 
to exercise more care as to soil moisture conditions in ohoosiho' 
the time to sow and possibly it may be necessary to be more 
carefnl to seed before the rains become too heavy. Less diii- 
pulty is experienced with large seeded crops like maize than 
with smaller seeded crops like Juar and more especially bairi 
The saving in human labour from doing interculture instkd 
of hand weeding Justides some care and attention to this 
point.'” ; . :> ■ : 

Even if used only for the fahi crops, the advantages of 
multiple row seeding m saving time and labour at a season 
when there is a heavy rush of work will justify having the 
attachment. If it is available and can bo used' for the hlanf 
season as well, and if the Same cultivator can be used for the 
subsequent interoulture of the crop, additional advantage is 
gamed. It would appear that this attachment is suffieiehtlv 
advantageous to justify it being 

l;a 860 wtiofcuer it aas iocal application " of Eot® 
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: AMin Girdhaei Lai,Ii| D.O.M., : 

Ghemieal Works, P. 0; Box No. 211 Delhi. 

a crop that oan he raised at least twice a 
year and can give a yield of four to five hundred maunds an 
acre in the whole year. Oompare this with eereals; whose 
yield is anything from 20 to SO maunds. It takes only 
three to, four months for a potato crop to grow while cereals 
take six months. Besides this, the response to manuring is 
much more in the ease of potatoes than in the eereals. ■ 

The result of this finding on our food problem can be 
seen from the fact that we can feed 26 to 50 people more 
per acre of our land by potato cultivation and can fight 
effectively with our present shortage of eereals. Our short- 
age of cereals becomes all the more acture now when Pakis- 
tan has declared that she cannot spate even an ounce of rice 
or wheat from its area. A surplus of 2 million tons has 
vanished altogether from our midst. Even if we try to hriiig 
all the available land in cultivation it cannot be done so 
quickly. We can, however, convert a cultivated field to yield 
a crop given larger returns. Thus a case for potato cultiva- 
tion extensively is established. To cultivators it would not 
mean any loss. The cash return on the crop would be such 
as to pay back all their extra investment ia the form of seed 
and manure. In South and specially in Nilgris potato onl- 
tivatiott and its marketing has been highly developed* Be- 
sides this large number of maniirial firms are operating to 
meet with all the requirements of the manure in that area. 

Looking on the manurial requirements of the potatoes we 
'find- that Nitrogen leads to vegetative growth, phosphate 
helps in grain and root formation and potash helps in photo- 
synthesis and checking suseeptiblity to disease. Potato being 
a root crop, phosphate are bound to play an important role. 
In India various types of manures are obtained in the forms 
given here ; nitrogen in the form of Ammonium Sulphate, 
Nitrate of Soda, various varities of cakes and farm-yard, 
manures; phosphorus/ as Super Phosphate and bone mdal ;• 
Potassio manure ag; sulphate of ; Potash, i Muriate of i PqlasN 
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The manures can further he classified in! o organic and 
inorganic both hare their own advantages. Whereas the 
organic, vis., cakes, bone-meal, compost or farm-yard manures, 
etc., are of value for encouraging Bacterial life and improving 
physical conditions such as aeration, water retention, etc., the 
inorganics are of value as suppliers of readily available plant, 
etc., the inorganies are of value as suppliers of readily avail- 
able plant food in a concentrated form, 

Esquirement of plant nutrient for potato crop : — -An 
average good crop of potatoes giving a yield of 200— 250 
inaunds per acre removes from the soil 80 — 100 lbs. nitrogen, 
35 — 40 lbs. phosphorie acid and 140-— 150 lbs. Potash. Based 
on. these results in hTorthern India an addition of 80 — 120 lbs. 
of nitrogen, S5--69 lbs. of phosphoric acid is recommended. 
Field experiments, however, show that potassic fertilizers do 
not give any encouraging results. 

Besides these nutrients this crop needs good aeration, 
suitable moisture retentive capacity and neutral to slightly 
acidic re-action of the soil. This is achieved by growing the 
crop in a well drained light loam soil and supplying enough 
of quickly decomposing organic matter. It is a good policy 
to combine organic manures with quick acting fertilizers. 

Scheme .‘-“Manurial schemes are. being given 
below and even if we take an increase of 100 to ISO maunds 
per acre of potato crops due to manure we can make a profit 
of Bs. 250 to Rs. 400 per acre on each crop after paying for 
manures and keeping all other expenditures the same. Any 
one of these may be adopted, 

1. Apply a mixed fertilizer eonsiting of organics and 
inorganics, e.g., cake, horn-meal, Sulphate of Ammonia and 
Super Phosphate in suitable proportion. This is done by 
applying Humophos No. 1 or No. 3 at 8 -10 or 10 — 12 maunds 
respectively per acre at sowing. The manure is mixed with 
soil around each tuber. At the prevailing rates this will cost 
about Rs. 110 to Rs. 130 per acre. 

2. Apply Caster cake at 12—15 mau^ids, farm-yard manure 
or compost at 5-6 tons or horn-meal at 4 maunds per acre at 
sowing except for farm-yard manure or compost which should 
be supplied 16-20 days earlier. Apply also Super at 2-3ewts. 
per acre at sowing near the tuber and top dress 2 cwtsi per 
acre Sulphate of Ammonia with earthing. This is estimated 
to cost Bs. |25 to Rs, 150 per acre, 
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3. Apply 6-8 mauQds Humupiios Ho. 2 sowing fol- 
lowed "by 21 — S cwts. Snlpliate of Ammonia top dressed with 
earthings. This is recommended only where the soil is not 
wery light and is rather well siipplied with organic matter. 
Itis likely to cost Bs. 105 to Ra. 120 per acre. 

4. Apply manure mixture No. 3 or Super Phosphate at 
3 cwts. per acre, followed by a top dressing of 2 cwts. Sulphate 
of Ammonia at earthing. This is recommended only where 
a large residue of Farm yard manure from the previous crop 
is available. This is estimated to cost Rs, 105 to Rs. 120 
per acre. ^ 

The material content of the various manure mixtures 
mentioned above are as folio ws and are obtainable from the 
R, G. M. Chemical Works, P. 0. Box No. 2 U , Delhi, Am- 
monia Sulphate, is the I. G. I. product and the distribution 
of this is in the hands of the Government of various pro- 
vinces. . ■ 


I. ' Huffio Fhos No. t 


coataias 10% 


4, Manure Mixture No. 3 „ $% 0’!5% 

5. Super Fhospha^e „ 18% 

6* Amm» Sulphate „ 20*6% 16% 

Soil GondtUons, Rotations and Fertility — Potatoes are 
grown on a variety of soils varying from sandy loam to clay 
loam. The common rotations are potatoes-maize ; potatoes- 
tohbaco-niaizB ; potato, etc. The does of manures recom- 
mended in 1 to 3 above are for a light loam soils and for 
recuperative rotations the lower dose should be used and may 
even be further red.uced. It should be borne in mind that 
though good yield may be obtained with the application of 
4-6 cwts. of Sulphate of Ammonia for a year or two, gradually 
the crop quality becomes poor, disease resistance becomes low 
and the fertility declines a lot. 
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ICONOMIO SELECTION OP FABM. TRiCTOE 

Bt ' " . 

B. M. Govil. 

Owing to the rapid changes in tractor design and equip- 
ment and in crop production methods much information is 
required about the tractor before purchases are made. 

Genera! considerations : 

There are few questions should be considered suoh as—- 

(1) Whether animal or meehanioal power or both can be 
utiliaed profitably on a given farm. 

(2) Cost of meehanioal power compared to other for doing 
the same work. 

(3) Application and its adaptability. 

Had of power to wse ; 

The following are the principal factors to be considered 
which are suitaWe in choosing kind of power for a given 
farm 

1. Siae. 

2. Topography of the land. 

3. Crops and kinds of farm. 

4. Soil oharaeteristics. 

5. Sige of fields. 

The si^e of the farm on which a tractor could be nsed 
profitably was seldom leas than 80 acres, and some investiga- 
tions showed that farms considerably larger than this could 
be operated about as profitably with bullocks alone. Now that 
tractors are available that will successfully perform all opera- 
tions in field and thereby eleminate the need of bullocks, 
the size of the farm on which a tractor can he used with pro- 
fit might be as low as 40 acres. In larger fields there is 
less loss of time and more ef&oient work but the smaller 
tractors are now capable of being handled easily in small 
or irregular fields containing as few as 5 to 10 acres. 

Power for a farm should be selected which can do numer- 
ous jobs both tractive and stationary. If a tractor can be 
used for doing these jobs then it will be a profitable invest- 
ment. In other words, the greater the amount of time the 
machine is kept busy, the. lower the cost per H. P, hour of 
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powe* defeioped. Uae of the tractor ou hire basis often 
solve? the poblem of whether to boy a tractor os not. There 
are some individual problems on each farm when power re- 
qiurement and ohoioe of equipment are being considered. 

1 Variation in the managing and meohanieai shill 
and personal likes and dislikes of the farm opera- 






EOONOStIG SELECmON OB’ FARM TRACfOR 4W 

Okom o/#^|?e!—The acreage and kind of crop deteminea 
the type of a tractor best adopted to a given farm. If row 
crops are to be grown as corn, cotton, either alone or with 
wheat, barley, oats, and similar broad oast crops, the all- 
purpose or row crop tractor can likely be utilized to best 
advantage and with great efficiency. This type is well for 
dairy and general grain and livestock farm because of variety 
of power jobs which arise. For grain and other farming the 
ordinary general purpose tractor of the wheel or track type 
is most suitable. 

The following are the points to be considered for the 
choice of a wheel or track type tractor 

Wheel tractor : 1, Low cost. 

2. Less complicated than tracks. 

3. Expense of up keep less on wheel 
tractor. 

4. Biding easier on rough ground for 

the operator. 

For track type tractor ’ 

1. Better traction on loose soil. 

2, No packing of the soil. 

3. Quicker and shorter turning. 

4, Less damage to road surface. 

Both types of wheel havo their merits and other factors 
such as the kind of work to he done, the maximum justiflable 
investment dealer’s service facilities and eyen .personal pre* 
ferenee may like wise be involved. 

StzQ of tractor i — The choice of correct size of tractor is 
important, particularly if the farm setup justifies the ^purchase 
of an all purpose tractor. There are three distinct types of 
tractors now available in the market. In general for small 
farms or for large farms, made up of small fields,, the small or 
two row size will prove most satisfactory. On the other hand 
large farms have large fields, a larger tractor capable of hand- 
ling a three bottom plow and four-row planters and cultivators 
will likely prove more econo mibal. 

If the pratioular sot-up requires a standard type four 
wheel or track type tractor, them a choice must be made bet- 
ween sizes ranging from a maohine rated 10 S. P. at the draw 



; 6. Availability of spara parts easily and minor repairs 
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bar and capable of handling a two bottom plow to mdchiiio 
rated as high as 60 or 70 H. P. at the draw bar which can pull 
lO plonghs.^ . 


Larger maohiiieS are found fayourabie for a specialized 
type of farming. For example in large soaie wheat production, 
but some persons are in favour of using large tractors and 
perform the different operations of ploiighiag, harrowing and 
drillihg all at one time. At harvest time these same tractors 
may piill a large combine or t w o medium size combines. 


16-30 to 20-40 size tractor can be used on a farm ranging 
from 100 acres to 1,000 acres.- They will handle two 13 or 14 
ft, grain drills and a 12 to 20 ft. combine. 


There are certain other jobs for which a tractor can be 
used such as subsoiling, land cleaning and drainage, terracing, 
road constriietion and grading and heavy hauling. 


The large tractor can also operate large size threshing 
machines, saw mills, water pumps, rock crushers, and similar 
heavy belt driven machines. 


Mahe of fracior choice of a make of tractor is a 

factor of major importance. The following points should be 
considered in oonueotion with the make of tractor ; — 


L Cost of power during the life of the tractor, based 
upon initial cost, operating expense, repairs and probable life. 


2. Design and oonstuction of the tractor itself, including 
tonality of materials avorkmaaship, accessibility and dust 


^ 8. General suitability of the tractor to the kind of work 

to be done. 


; 4. The general , satisfaction given by the tractor after 

working for a considerable period under similar conditions on 
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iity, service, accessibility aad adaptability to the kind of 
work to be doue parts requiring frequent adjustment should 
be accessible, and lubrication should be BimpliSed but positive. 
It should be convenient in operation. Ease of steering, 
control levers that are readily manipulated, good rear wheel 
fenders, a well located belt pulley to facilitate lining up, and a 
convenient and properly protected power take off. 


The success of a tracter often lies with the dealer. He 
should be able to provide his customers with prompt, reliable 
and competent service. The dealer must have a thorough 
knowledge of the merits, construction and operation of the 
machine that he sella or he should employ a man who is so 
trained. Only this type of dealer can secure the oonfidanoe of 
the trade and thereby carry on a successful busiuess. In 
addition, an efficient tractor dealer maintains a reasonable 
supply of staple repair parts and always makes a special effort 
to obtain, without delay, those parts that he cannot afford to 
stock. 


AOEIOULTUEE AB A CULTUEAL SUBJECT. 


E. D. Burton, formerly President of the University Chicago. 


It has long been a favourite theory of mine that agricul- 
ture could be made one of the most cultural in the whole 
range of studies and an agricultural school the centre of a 
very high type of culture. For has not agriculture intimate 
relations with chemistry and physics, with botany and zoo- 
Idgy, with transportation and with commerce, with hanking 
and the development of society, and with polities ? Has it 
not indeed its esthetic aspects, and its possible relation with 
fine arts ? And might it not be possible so to educate the 
farmer that he should be oonsoious of these relationships, 
that bis daily task should relate itself in his mind on the ' 
one hand to the great world of the physioal and vital forces ,,, 
agd on the other tp the evolution of society and the trend of 
hiptpi^y and , t^^^ making of a better world for children to be ; 
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L Introduction i 

A considerable work has been done in the field of evolu- 
tion of strains of different crops by the common methods of 
selection and hybridization with appreciable success, but the 
progress in this direction has b'een remarkably advanced by 
application of the recent back-crossing method. Harlan and 
Pope (1922)«g'2 pointed out its probable value in small grain 
breeding, and stated that it has been largely, if not entirely, 
neglected in any definite breeding programms to produce pro- 
geny of specific typek They suggested the probability that 
there were many instances in which back-crossing would be 
of greater value than the more oommon method of selecting 
. during the segregating generatio ns after making cros ses. 

One ^ of the ways in which back-crossing is particularly 
valuable is in adding disease resistance to a variety that is 
eommefoiaily desirable in all other respects. 

IL EeHoio of liiteratwe X 

Briggs (1938)1 suggested that the back-cross, most useful 
iu the transfer of specific characters, such as resistance to 
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diseases aad insects, is liased oa the simple fact that a hetero- 
aygous pdpiilatioh hacli’Crossed to either homoHygous pairoiit 
would heoome homozygous for the genotype of the recurrent 
parent. The proportion of homozygous indmduals in any 
baeh^oross generation is the same as would result from an 
equal number of selfed generations an d may be espressed by 
the following well-known equation : 

-gg- V where in” is the 

number of pairs of heterozygous factors and “m” is the num- 
her of generations of selfing or back*crossing| as the ease 
may be. 

Bichey (1927)^2 has given the percentage of plants homo- 
zygous for “ii” factors entering the cross only from the re- 
curring homozygous parent in each of “r”, successive genera- 
tions calculated from the above formula. 

TabIiI I. 

Percentages of Plants Homosygousfor factors entering 
a cross only from the Jlomozygous Becurrent 
parent {from Uichey) 
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-tnese results whiGh are 
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ocoul’ only once in 4,398,046,51 IjlOl individuals and to 
grow such, a population would require over §0,000,009 acres 
of land wbicli is about tba area normally planted to wheat in 
tbe XJ.S.A. This is really a oomplioated problem to be solved 
by segregutiou programme where there would be 2,097,152 
homozygous genotypes which are all different. If the 
above hybrids are inbred for 5 generations, approximately 
half of the population will be homozygous and equally divided 
among the genotypes raeutioned above. If, instead, back- 
crossing is practised and 5 back-crosses are used, the same 
degree of homozygosity is attained but only one homozygous 
genotype of the recurrent parent will he present. This is a 
great advantage to plant breeders. 

The frequency at which the successive back-crosses 
may he made will depend on the ease with which the eharaoter 
to be transferred can be followed in hybrid population. In may 
cases considerable progress can bo made by selections at the end 
of the ftrst back-oross. After the third or fourth haok-cross, 
the material is so nearly like the recurrent parent that selection 
for characters other than the one being transferred is not very 
effective. 

Much has been and can bo aeoompHshed in the direction of 
evolving disease and insect resistant varieties by back-crossing 
programme. This method is admirably suited for such improve- 
ment. Even the characters such as yield or quality can ho 
improved to a great extent if one parent of the hybrid is more 
desirablo commercially than the other. 

It will also bo necessary to consider the question of 
linkage in hack-cross method of breeding. Linkage between 
favourable factors would be beneficial to the program of im- 
provment, and especially when it is known, larger population 
should be grown. Success in obtaining any desired com- 
bination would be inhibited only if the factors concerned were 
linked so closely that no crossovers could he obtained. This 
would be equally inhibitive under any other methods of breed- 
ing but any given linkage would interfere less under back 
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The project of improvemeat of wilt resistaat Blaekey© 
beans (cowpea) in California has baon oifeed as an example in 
this paper. Oowpeaa are oallod peas in the Southern United 
States. In Galifornia the one type grown is known as tha 
Blaokeye bean. In the southern U, S, A ^ where cowpeas are 
more generally cultivated than elsewhere, they are used as 
snap bean pods, green shelled peas, dry beans and also as 
forage and odvercrops. With the increase of Blaokeye prodne- 
tion in Californiaj disease to which the beans are suseeptibe 
began to appear. The most destr active and virulent was 
Cowpea wilt, caused by the fungus strain Ifusarmm Oxgsporium 
/._ traGheiphihm which is speoifte to Oowpea only. Other 
diseases such as root-knot nematode and Soierotium rot are 
also quite common. Sometimes the wilt attack has been 
so severe in California that entire fields have wilted after some 
period. 

In 1929 Professor Mackie was assigned the task of 
breeding Blaokeye beaus resistant to this destructive disease 
and he came to the rescue of farmers with the wilt-resistant 
variety, Blaokeye 6. 

In his breeding work he used Iron Cowpea as the 
resistant parent after testing for resistant stocks in the 
nursery. The Iron Cowpea is unlike the Blaokeye in many 
characters, It is a bit late in maturity, unusually viny and 
has a very hard small brown seed unfit for human consumption. 
Blaokeye is early in maturity, and yields a high crop of very 
large white coated seeds with black eyes, quite suited for 
human consumption. 

Mackie (1946)^1 made crosses between old Blackeye and 
Iron and tested the Fi and succeeding generations in a heavily 
infected sick soil. Ho nsed Blackeye as the female parent. 
He followed the method of baokorossing Fi to California 
Blackeye, He continued back-crossing to the fourth and 
sixth generations and carried further only those crosses made 
on disease resistant plants. The Pi was black, showing domi- 
nance over brown seed color of Iron, but the desirable seed 
coat character of Blaokeye was restored after back-crossing 
'and rigid selection. The viny character was dominant and so 
it was easy to fix the oval, upright types of Blaokeye as it was 
recessive. He also selected some viny types for forage or 
eoverorop varieties. Disease resistance was found to be domi- 
nant over susceptibility. The number of factors involved in 
disease resistance' could not be determined as many diseases 
were involved. Thus beginning with the foncth and sixth 
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baokerosses, tkousands of disease resistant selections were 
tested, ttnder' eewere : ;diseas©'/ attack in til© 

The best of these were inoreased and plaoed with bean farmers. 
These first distributions were not fixed in ail characters, but 
further selections involving hundreds of plants from each 
strain were tested. These tests resulted in varieties much 
improved in resistance to disease attack espeoially wilt and 
thus the Blackeye 6 originated. 

Kendrick (19SI and 1936), S & 6 ■worked, on Pusarium wilt 
resistance. He found out from field trials in 1928-29, that 
Virginia Blaekeye oowpea was highly resistant to wilt, but not 
adapted to California cultural practises. Hybrids from crosses 
between the California and the Virginia blaokeyes were highly 
resistant, but tended towards extreme vegetative vigorj irregu- 
lar and light seed production and somewhat small seed, 
Eepeated planting on sick soil, extensive single plant selec- 
tions and baok-erossing to the susceptible California blackeye 
resulted in several strains highly resistant to both Pusarium 
wilt and root-knot with inoreased prodnetion and less vigorous 
vines of commercially desirable seed types. 

(6) ShorHi description of Fusarium wilt organism : 

A short description of the attack of the organism will be 
of interest. The wilt of Cowpea (Ffyna siwensis) caused by 
Fmarinm Oxysporium f» traoheiphilum is a serious factor in 
nearly all the .sections of California where Blackeyes are 
grown, la many oases the soil has become so thoroughly 
infested with the wilt that the growing of Blackeye is no 
longer profitable. The increasing severity of the disease has 
forced some growers to use new areas for growing Blackeyes 
in California, 

Orton f 1902 and 1909) said that the CoWpea* wilt 
does not appear nntil the plants are about six weeks old. At 
first a' few plants are noticed throughout the field with pale 
green flaccid leaves, which soon turn jellow and drop from the 
plant. The plants, showing the disease early in the season 
usually , die prematurely and fail to mature seed. As the 
season advjahoss, more and more plants show the disease as 
evidenced by their dwarfed condition, yellowness, and in mahy 
cases death of the infected plants, ‘ When the . stems of siioh 
plants are examined more carefully the vascular system shows 
a darhbrowh .mass^ of disintegrated tissue with only the outer 
cortical area showing evidence of life. The vascular discoldra-i 
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tioa often extends tlirou^bout the plant. Sinoe many diseased 
plants mature seed, the possibility that the fnngns responsible 
for the disease might he carried with, seed is likely. 

the fungus : enters the plant from the soil 
throligh the smaller roots and grows through the water duets 
of the skin, until it may be found in adTanoed cases, even in 
smaller braaohes and petioles of the leaves. The myoelium is 
nearly white, but it causes the walls of the vessel to become 
deeply stained. Some of the vessels of the plant are complete- 
ly filled with interwoven hyphae of the fungus and the 
supply of water and plant food carried from the roots to the 
leaves is greatly diminished. The appearance of the plaa L» 
affected by the disease indicates that it is suffering from lack 
of water. The diseased . areas in the fields increase in size 
quite rapidly hy direct growth from the edps which is due 
to the spread of the mycelium through the soil. 

The degree to which disease resistance is inherited is 
naturally a matter of fundamental importance to the plant 
breeder, Disease^^^r is a protective quality develo^^ 

by the species as a result of the struggle for existence with 
the parasite. The chances for success in breeding for disease 
resistance will, therefore, be seen to depend on the nature of 
the parasite, its degree of adaptation to the host species, the 
length of time it has been prevalent and the possibility cf 
crossing the host with related resistant forms. Breeding for 
disease resistant varieties, therefore, cannot be considered as 
permanent when a resistant variety is secured. Not only is 
the variety itself subject to variation through mutation and 
field hybridization, but the disease itself is subject to the 
same variations (Mackie and Smith, 1935).l0 

Similar things happened to Blackeye 5 evolved by Mackie 
which did very well for several years. Lately, however, 
Blackeye 5 has shown some susceptibility evidently to a new 
race of the wilt organism (Fusarium), Iron cowpea is still 
highly rerifitant to the Fusarium wilt and other diseases. So 
a breeding programme has been formulated at the Agricultural 
Experiment Station, Davis, in 1946 to improve old Blackeye 
and Blackeye 5 by foUowirg the back-cross method to obtain 
greatei; resistance in Blaokeyes, The work is under progress 
at .the experiment station since 1946, according to the pro- 

, f i Plan of improvement fiy baok-^^ method of Blackeye 
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Selection of parents for ero$sing,~-k variety of Blaokeye 
(AJ with desirable oliaraoters but lacking in on© oliafaeter of 
disease resistanoer The variety Iron 0 ) containing the higb 
of degree disease resistance wbiehi the Blaokeyes lack, 

Sehction in tJie selfed progeny plants carrying 
the factors obtained from Iron, disease resistance, until 
honaozygosis for this oharaoter is obtained. In the case of 
self-polUnated crop such as Blaokeye, the ne'W lines obtained, 
may be compared with each other and with Blaokeyes in 
field trails. The strains of greatest promise may be increased 
and distributed as improved varieties if their performance is 
satisfactory,' 

The first cross was made in 1946 between (I) Blaokeye 
5 X Iron curd (11) old Blaokeye X Iron. The Fi, has been 
grown in 194T and the resistance to wilt disease has been 
found to be partially dominant in both crosses. The oi’ossing 
with old Blaokeye has been done to study the comparative 
degree of resistance of Blaokeye 5. The Fg seeds are in both 
eases unicolored black. Back-crossing Ft plants to both 
Blaokeye 6 and old Blaokeye has been done this year for 
further selection to obtain the desirable plant and seed 
characters of Blaokeye of commerce while rigid selection will 
retain the disease resistance of the Iron oowpea. The follow- 
ing details of plan may be followed in this improvement 
programme ?— 

1946, ist year-Parents-Blaokeye 5 aod Old Blaokeye (com- 

mercial but snseeptible varieties) X Iron 
cowpea (wilt resistant). 

1947, 2nd year — -BO i-F i (resistant progeny) (self-colored- 

black) X Blaokeye 6 or Old Blaokeye* 

1948, 8rd year — Baok'^crossecl plants segregate resistant; 

snseeptible. The selfed Fi segregate into 
‘ . many colored types of beans. The baok- 

: crossed plants segregate into I self colored; 

^ . ^ 1 white seed coat with blaokeyes.. Self 

r . colored types will be rejected hs they are not' 

desirable, Only the Blaokeye types which 
■i;; ^ are resistant will be kept. From known 

i color factors, it can be predicted that for 

color there will be 4 types in equal number ; 
1 Shwh black"' Self'.;' 1'^ Md}wh black 'holstein 

watsan' eyes'^T Bhwh 
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1 buff and black and red t 1 buff and Mack { 

2 true breeding ^^small Blaekeye. The F 2 
irill haTe 3/iii4 with small Blackeye. There 
will be 64 buff and 16 red wMoh can be 

eliminated as not carrying B. The BCi 
seeds should be grown in severely infected 
siok soil of Fu?arium wilt disease so that 
easy way to the rejection of susceptible 
types can be practised. The other way will 
be to test these seeds in a green house- and 
cause artificial epidemic of the disease by 
inoculation of Fusarium culture,' Fusarium 
organism is easy to culture and, therefore, 
epidemic can be effected easily. Thus the 
really resistant plants containing resistant 
genes can be selected. 

1949, 4th year — Plants may segregate 3 i resistant s 1 sus- 
ceptible. Besistant plants should be again 
inbred and back-crossed to the recurring 
parent. 

1960, 5th year— Besistant parents would segregate giving 
one homozygous and two heterozygous i*ows. 
Further back-crossing to the recurrent 
parent (Blaekeye 6 and Old Blaokeye) can 
be made if all the desired oharfoters have 
not been obtained. Selection for the desired 
commercial characters should be made simul- 
taneously in all the selfed generation. 

1951, 6th year—BOs Fi X Blaokeye. In this way 4 or 5 
back-crosses would be. sufficient to obtain 
the resistant type with other desirable 
obaraoters. Selection should always be prac- 
tised under suitable disease epipbytotios so 
that really resistaut plants can be selected. 

Thus baek-orossing should be followed by selfiug for some 
generations in order to get the factors for resistance into the 
homozygous condition. Secondly it affords all opportunity to 
select the most desirable lines for further back -crossing. 

Summary, 

Baok-orossing metbod of breeding is becoming very 
popular with Plapt Breeders heoanse the undesirable factors 
are cliipmated easily. , ... 



BAeK-CROSS 


B is gaining gronnd partionlarlt m deTeiopuig aisease 
resistant varieties of crops, Blaokeye 5, a wilt resistant type, 
was evolved as a result of this imetliod but after a few years 
the disease began to appear again, probably due to some new 
form of Fusarium wilt organiSffl. Farther improvement of 
Blaokeyb has been planned and started at the Agricultural 
Esparimeat Station, Davis, California as outlined in this paper, 

AchnowUdgmeni .• .1 
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■ ': ^ Toyoh'Ko Kaoiwa. 

' 1 oannot ittvent 
New tilings 
Like, th® airships 
’ . : , - ^ WMcIi sail 

On silver wings ; 

^ 'Bat today ; ^ " 

:r: A'-wcfttderfaithoaghfc; . ^ ■■ <' :■: vv:^ v:;:,'- 

:^ v ;,:;::,',L; ■ , In. the dawn was given, ■ 

And the stripes on my rohe, 

• Shining 'from; wear,/ y 
Were; suddenly ’; fhir^ 

Falling from Heaven— 

Oold, and silver, and bronze 
Light from the windows of Heaven. 

And the thought 
Was this : 

That a secret plan 
Is hid in my hand ; 

That my hand is big, 

Big, 

Because of this plan. 

That God, 

Who dwells in my hand, 

Knows this secret plan 

Of the things He will do for the world 

Using my hand I 

(From ^\Bongs 0am,the hy Toyohik^ Kagttwa*. 

Copy right . 1935. Vsed ly permission of the puhUshn 
CoUeshnry PrssS‘) , ■„.,., ■;„■ , ' f. 
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STJGAECANE IMPROYEHENT IN INDIA 
Bx N-D 

Coinihatore- 

ioultural ResearcK was 
1 the Indian ^ sugar 
reeiiGy and iinpor- 
an all-India b^is. 
-““■7 be said to 

iablisbin^fc of iRe Imperil 
Coimbatore, tbe present renais- 
sr the oomm^ 

%bis article gives ^ a brief 


Q-overnment Sugaroane 

lei'ial Oounoil of Agr: 

June .1929, it foam 

)Mem of eonsiderable 

could well taoWe on 

— rovement^ of_ sugareaM ^ 

1912 with tbe es 

Breeding Station, . 

Industry followed largely aft ^ 

of tbe Imperial Oonnoil. ---- 

of the part ployea i.y:phntJl™d 

ment of tbe cane crop in India ; a passing 
been made about tbe antiquity ot sugaro 

Cane bas been grown in ( 5 ^ 0 oT. c!)] 

Mention of it occurs in the have recorded that 

Chinese writers of the 8th century * ® J^ved from 

sSpe^ real Hepg, sent 
“S; Jo” rhatt " learn tEe ar’t of augar mno ao- 
tire— perhaps the first instance on record of a f®® . 

cLmilsion investigating Lk bS 

S th.mthAagaro.ue *bioh they oalled the houey rood . 
There are msuy reasou. for hoUoving ‘Itat India was the 

fib eribon and Caledonian obanea or the lamous u 
fB™,h?u Eanel kuewu betanioally as Saichmm «Jt<iinanm 
f oriataallT grown iu Mauritius, Java, Brazil, west 

Met w3rSblf "south BaoiS^^ rather thau of ludm 
oS The migratiou of the ludiau oaues as also of the 

c’ oath Paoifto canes in shown in Pig. 2. 

Vh& sugar problem : ' , 

. ‘The area-in India nnder sugarcane ^eaob year has been 
tbd largest as compared -to any other country m 
aL ye/sbe wasthetedue6dto %; necessity fall a ^ 

- bfllf flffo of imoortine sugar to the tuna of Rs. ,15 orpres apnu 

m:m~u tbr^ctibat - the 


YThon the Imp' 

inangura-ted ia_ 
industry a pro' 
tanoe which it 

Though the real impr 

date from 
Sugareane 
sance 
being 
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yields of caae per acre were Eidicttloasly OTer 
the area the 'outurn per acre ia sugar 'was less than oue4h.ird 
that of Guha, one-sixth that of Java and one-seTenth that of 
Hawaii. These low yields were largely due to the poor quality 
of cane grown, some of the Varieties grown heing the poorest 
in the whole world. The average yield of stripped oano per 
acre was only about 10 tons. 

The bulk of the oane area (hoarly 80 per cent,) in India 
is in the sub-tropical uorthern provinces of United Frovinoes, 
Punjab, Bihar and Bengal. .^ Tha whole of this belt is subjeoi 
to extremes of temperatures, particularly towards the north- 
west, where there is frost ia the winter months. 

Breedfapf (7ofm5ffi^orc ; • v 

The Sugarcane Breeding Station at Oombatora was started 
in 1912 in response to a widely expressed desire in the press 
and legislatures of those days that research should be inau- 
gurated to save the Indian sugar industry, if possible, frona- 
the increasingly perilous position to which it was rapidly 
drifting bn account of the large imports of foreign white sugar 
into the country. It was feared that unless something was 
quickly and effectively done Indian agriculture might lose 
from cultivation the sugarcane crop and this would have a 
disastrous effect on the agricultural economy of the country. 
The indigo crop had met that fate just then. 

Di'i A. G. Barber was the iirst Government Sugarcane 
Expert, Ooiinbatore, and he laid the foundations of siigar- 
cane breeding in Indian The evolving of improved sugar- 
cane varieties by hybridization had already yielded valuable 
results in Java, Ilawaii and British West Indies but the 
problems in India as mentioned above were of a different type. 
It is to the credit of Barber that the deliberately introduced 
the wild cane S. spontanenm in the crossing operations* This 
introduced the needed hardiness and fcost-resistanoa in the 
seedling eanas. He also did classical work on the morphology 
and olassiflcatfdn of Indian canes. He retired in 1918 ani 
was succeeded by Mr, (now Sir) T, S. Venkatraman His 
activities, spread over a period of nearly a quarter of a 
century, were largely responsible for buUding up an inter- 
national reputation for the Station.. His great work on the 
sugarcane Sorghum and sugarcane X bamboo hybrids is 
deservedly world famous. He retired in 1942. 

Breeding tsohnique i ' : ■ 

The' task of developing^a technique for breeding canes in 
India has been one of special diffionUy for various reasons. 
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In north India the indigenous varieties {8. harheri) do not 
usually flo'wer and such, of them as do flower do not set seed 
freely. "Very little knowledge was, therefore, available on the 
flowering and breeding oharacteristios of the Indian Tari^ties 
and the Goimhatore Station had to evolve a hreeding technique 
to suit the peculiar needs of the suitation. In ^ addition to 
some varieties not flowering at all, others are infertile and 
young seedlings are exceptionaily delicate. In Pig. 4 is shown 
a specially planted ‘ arrowing plot ’ in which the varieties 
flower profusely and are used for crossing purposes. The 
whitish flowers at the top (some of these are bagged) are 
technically speaking inflorescences each containing some 
40,000 flowers. The flowers are very minute. Another handi- 
cap in sugarcane is that the plants from seeds do not neces- 
sarily resemble one another or either of the parent plants and 
the inheritance of characteristics has not yet been traced _ to 
any well-defined laws. The procedure followed at the Statioa 
is to grow each year about 200 different experimental crosses 
and to watch the seedlings from the jioint of view of field 
yield, tillering propensities, suitability for milling in facto- 
ries, sucrose content, fibre content, period of ripening and 
resistance to pests and diseases. The Station has aiways 
taken metionlous care to pay as much attention to the under- 
ground as to the aboveground portion of the plant. The canes 
are thoroughly studied for their root system before despatch 
from the Station. 

There is a tremendous range of oiimatio and soil variation 
in the different cane tracts and to suit siieh a big variation 
and for breeding for each particular tract the Station has 
drawn upon the different varieties and species of Saecharum 
and even allied genera for breeding purposes. This will be 
' seen from the rather complicated parentage of three of the 
most important Go canes shown in ]?ig. 5. 

The energetic way in which the breeding programms 
h^ve been pursued at Coimbatore bas borne substantial fruits 
in that the improved varieties evolved at the Station have 
proved, undoubted success over the indigenous canes. In 
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in India. Tha higher yield of tho Go oanes has refleoted 
itself in higher over-all average of cane yield in India. Be- 
fore the advent of the Co oanes the average outturn of cane 
was about 10 tons per acre. . The all-India average now is 
about 15 tons per acre. The money value of this increase 
to the Indian cultivator even at a moderate comes to Rs. 15 
orores (or roughly £ 10,000,000=1 40,000,000 ; Fig. 6). It 
has to be remembered that some of the indigeneus oanes 
used to give a field yield as low as 150 maunds (about 6 tons) 
■per acre while some of the Coimbatore varieties yield as 
much as 800 mauud.s (about 30 tons) an acre. In Pig. 7 
is shown the growth of Co213 alongside the indigenous 
variety Hemja. 

The successful canes were 0o205, Oo210, 0o2l3 and 
Co214. Two varieties, vis., Oo281 and 0o290 have also been 
successful in several cane gro'wing countries outside India 

(Fig. 8). 

Recent development j 

Co2l3 remained practically the universal cane in the 
North Indian belt but recently (in 193ii) it succumbed to 
the red rot epidemic and had to be replaced. The main 
canes no-w are Co312 in the United Provinces and Oo313 
in Bihar. 

Lately the Coimbatore Station also directed its attention 
towards evolving new canes suitable for the tropical condi- 
tions of the more southerly provinces. The outstanding 
cane 'which has resulted from this ■work is Co419 which now 
occupies the domiuent position in the Bombay and Madras 
presidencies. It yields on an average ‘35 to 40 tons of cane 
per acre. In Pig. 9 is shown the growth of this cane against 
the wonder cane of Java, POJ2878. 

The activities of the Coimbatore Station have been ex- 
panded to include work on cytogenetics and sugarcane 
physiology. The Coimbatore Station has also got a sub- 
station at Karnal in the Punjab for maintaining a liwe 
herbarium of the indigenous varieties as also of the Co canes 
for proper identifioation of varieties and for recording bota- 
nical descriptions. A study, of wild Saocharums has been 
taken in hand and arrangements are underway for undertaking 
an ejepedition to different parts of India for a comprehensive 
;;;;edlbotidn:of:tdi0;wild types-ii / \ -v’ 

^ * In its oomprehenaivp breeding programms the Oombatore 
Station now seeks to meet .the growing needs of the cane 
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grower and tbe sugar factories ia the matter of early ripening 
varieties, prolonging of the crushing season and disease and 
"frosi^resistaDoe/-;^ 

iPhere is now a ohaia of experiment stations (Fig. 10) in 
India and each of these stations pays close attention to the 
teating and snitahility of the Oo canes to the local condi- 
tions. The more important of these stations are fairly 
adequately equipped for research on agronomical, ohemical, 
and other aspects. Much close attention has also been paid to 
the diseases and pests of sugatoaiie. 

In 1944 the Indian Central Sugarcane Committee was 
inaugurated to undertake the improvement and development 
of the growing, marketing and manufacture of sugarcane 
and its products on an all-India basis. The Committee has 
recently sanctioned Es. 125 lakhs (nearly £1,000,000) for 
cane development. 

Facts about sugar industry ; 

It is fairly certain that crystalliaed sugar, as diatinot from 
guT or jaggery, was made and used in India in very early 
times. To come to more modern times, India exported to 
England an average of 69,373 tons of sugar during the period 
1889 to 1847. 




V- ■’ . In 1900 Only . two ot: ' three ..factories remained of those 
■; initiated in the now distant boom of 1842. The first extension 
' ■ took place in 1904. After the grant of - fiscal protection in' 

■ 1931 the number of factories increased 'to 155 (Pig. 12). 
.Before the expansion India used to import sngarannaally 
to the tune, of Es, 15 crores (Pig, li). These imports have- 
now practically ceased. 







'' In certain quarters the opinion was unfortunately express- , 
that the Indian experiment iu protection was perhaps too 
hastily conceived 'and was carried out at a rat© that from the ^ 

li- ■‘I-;'.?' '' ' I ''' . ^rWsugar point of view could only be' regarded as insensate. 

..f': That thisis athoroghly nnjustified view waseffeetivelyshown ■ , 

V;'. " by Sir Bryce Burt, the then Vioe-Chairman of the Imperial 
: ll' i ■ I . ■ a paper read at the Eoyal Society of Arts, London, in ' V ■, i 

■;/’ r?,-,- i- : 19^5* Se said that in actual fact the grant of fiscal protection ’ 

Bipaply fhn-'culminatibnvof a-long period mf suatainbd-eHort ; 
pl|i|l?|®%|:i|;B;had.thafbven.a;;e^sofy; stndy'eflhe,irariffBoard,Eeport 'showed 
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was doubtless true that the virtual disappearance of India as 
an importer added to the difficulties of sugar exporting opun- 
trieSi But sugaroane is very important to tlie agripultural 
economy of the Indian peasant as it oeeiipies an important 
place in tbe crop rotation in several tracts of India and is one 
of the few valuable cash crops. Sir Bryce, therefore, rightly 
remarked : ® The development and maintenaaoe of the sugar 

industry is every whit as important to Indian agriculture as 
is the enoouragemen of sugarbeet oultivation in Europe.’ - 

It might perhaps be added in the end that it was in^^^ 
small measure due to the self-Suffioiency of India in sugar that: 
the sugar req^uiremehts of the armed fo roes stationed in India 
and the neighbouring theatres daring the War as also of the 
civilian population were fairly adequately;;: met,: 





I All-India Livestock Supply Agency, Karachi 


tST PRIZK IN HKIFKRS 

Seven animals were sent in All'lndia Cattle Show 1947 
andl all seven won prizes- 


THE ONLY FIRM OF ITS KIND RECOGNISED BY THE 
GOVERNMENT OF SIND 
Specialists in the supplying of. 

Red Sindhi, Tharparkar and Sahiwal Cattle, and Murrah Buffalos 
The originators and founders of Sind Kamori Goats, 

Best Breeding Bulls reared on our own Farm. 

Don’t leap in the dark go by the pedigree. 

Don’t ask what we can give you but rather Inform what you 
want and over E6 years experience iii Livestock is at your 
service. 

Apply for our Free Bulletin. 

AlHndia Liyestpck Sup!>ly Agency, 

■ '■ - ' ■ P. O. Box 352. 





Prayers of African Women As They 
Hoe Their Fields 


Father be with me now as I begin to hoe. 

You have planned that by working and perspiring people 

receive their food. 

Be with me today as I work together witli You. 

Hear me, I pray in Thy name, 

Amen. 

Our God to Thee we give thanks. 

We didn’t believe we would see light again. 

In your love and in your sunlight we will receive many 

things. 

Be near me as I begin to hoe. 

Amen. 

Dear Lord God, 

Now that I am going to work with my hoe. 

Turn away from my garden all pro wling evil. 

Also give me strength to do my work well. 

Amen. 

The above prayers have been translate! from the 
vernacular by Mrs. Euth Engwall, Union Training School, 
Kimpese, Coogo Beige. Reprinted from the Congo Ne»^s 
Letter, puhiished by the Missionaries of the American 
Baptist Foreign Mission Society. 


iP^Uishtd by .•— Ihe AllahaTb^ Agricultural lastitate, Allahabad, U.P. (India,) 
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iml, Prindpars Report for the year July 194' 
July 1948 ... . >:• ■ . .. 

rt of the Agrooomy Departmentj 1947-48 
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Report of the Extension Department 
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VILLAGE ROADS 

A serviceable road Is a necessary factor In village improve- 
ment. Creteways or concrete wheel tracks eonsistinf of 
two paraliel strips of concrete provide the villager with the 
most economical, weather-proof link with the nearest town 
or market-place. Creteways speed up the transport 
of commodities while reducing maintenance costs to an 
absolute minimum. In addition, creteways permit the use 
of bicycles, ensuring speedy medical relief, post and bank 
facilities.’ for children, schools are within easy reach. 

Creteway design lends Itself to a certain extent for 
progressive improvements to roads. During the first stage 
a set of tracks can bo laid on one side of the road carrying 
..the greater intensity of tra^c to which another set of 
tracks may be added on the other side at a later date 
when traffic Increases and funds, permit. 

In the first stage an approaching vehicle can very easily get of 
the creteway to make room for one having the right of way. 

For further Information, write to the Concrete Association e? ' f 
India,' 82*8A Queiensway^ P. 0._ lox’dSt New, Delhi* VJ! 
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PBINCIPAL’S REPOET POE THE YEAR 
JULY 1947 TO JULY 1948 

: 

_ In tte absence of Dr. A. T. Mosher, the duty of preparing 
this annual report has fallen on me. With deep regret ’we 
record the passing away of Dr. J. L. Goheen in the city of 
New York on the foarth of February, 1948, He oarae to the 
Institute in 1945 and won the admiration of all iu the short 
time he was with us. Dr. and Mrs. Goheen flew to the 
United States on September 18, 1947, on medical advice. His 
illness was diagnosed as an inoperable cancer. He was 
cheerful and brave up to the last, and has left an example to 
all of us. Mr. W. B, Hayes was appointed OSg. Prinoipal 
and served in that position until Dr. A. T. Mosher was elected 
Prinoipal in March, 1948. The inaugeratioa ceremony of 
Dr. Mosher as- third Principal took place on July 21, 1948. 
Many notable guests were present including Dr. John Mathai, 
Minister, Government of India, who delivered the inaugural 
address. ^ Dr. Mosher is now iu the United States on a special 
tour and is expected back before Christmas. 

, The Allahabad Agricultural Institute which was formerly 
an unit of Allahabad Christian College is now a separate 
independent unit under its own Board of Directors. We were 
hhppy that Dr. J. L. Dodds the Chairman of the Board of 
Pounders was with us at the first meeting of the new Board 
of Directors which has taken over the Institute as it had 
been developed, slowly and often 'paiafiilly, over the years, 
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largely through the faith and efforts of Dr. and Mrs. Saia 
Higginhottom. The Institute is now aa iater-deaominatioaal 
instifution spoasered by the Methodist Bpiaoopal Church, the 
Diseiples of Christ, the E-yangelical and Eeformed Chutoh, (}:he 
Ghureh Missionery Sooiety (England) as well as the Presby- 
terian Church in the II.8.A. It is hoped, that a number of other 
denominations win share the work of the Institute. Dhder 
the new constitution the Institute has a Registrar instead 
of a Viee-Principal. The appointiaents of all the adminis- 
trative officers including the heads of departments are for a 
period of three years subject to re-appointment. H, S. Aza- 
riah wms appointed Registrar for the term 1947-50, and Sam 
John Treasurer. 

Mr. and Mrs. W. B, Hayes and Mr. A. P. Brooks left 
last summer for the U. 8. A. on furlough. Dr. and Mrs. E. P. 
Vestal also left for the U. S. A. to join the staff of the Iowa 
State College, Ames, U. 8. A. We are happy to report that 
Mr. 0. 0. Das has secured a Ph. D. from , Ohio State College 
and is now toruiug Europe. He is expected to join us in the 
middle of December. Mr. T. A. Koshy also has secured a 
Ph. D. from the same college. , Mr. and Mrs. Koshy will be 
with us some time in January, 1919, if they can secure 
passage now. 

A large number of alumni are now studying abroad. It 
is encouraging to get fayourable reports regarding their work 
and charHoter, Last year four young women who took the 
Intermediate examiaatiou in Home Economics here in the 
Institute went to the United States for further study. We 
are happy to report that the Board of Directors have 
sanotioned a sum of rupees twenty five thou.sand towards the 
new student-alumni huildiug provided another sum of rupees 
twenty five thousand is secured bv the alumui and students 
for the building. It is hoped that this will be possible and 
that the building will eventually be oonstruoted. 

Pounders Day was celebrated on October •?, 1948, which 
date ia the birthday of Dr. Sara Higginhottom the founder 
(now retired and in the U. S A.), Dr. Mi.'^s Ohaoko, Principal : 
of Isabella Thoburn College, Lucknow, addressed the students 
on that day. 

We have oontinued donhUng our classes and have admitted 
two sections to the first year B.So, course in Agfiioulture* 
Still we can admit only a small proportion of those who apply. 
In July, 1947 the total student enrolment including women 
was 182 aud in July, 1918, 31 h Examination results for 
,1947t»18 were satisfactory, the number of passes, being 42 out . 
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of 67 in the Intermediate in Agiioultnre Tritli sis first diri- 
sions ; 27 out of 29 in the B.So. in Agriculture with four 
first dxTisions ; 6 out of 8 in Agricultural Engineering with 
four first division ; 26 out of 27 in the Indian Dairy Diploma 
course, and 9 out of 10 Interuiediate in Homo Economics 
(women). 

Dr. (Mrs.) Hayes, the Institute Physician, worked for 
refugees in Delhi and Ambala for about two weeks during 
Dasehra 19 17. 

The religious aetirities of the Institute have been streng- 
thened by the efforts of our Acting Chaplain the Rev. 0, 
Murray Eoggers, who joined us' in July, 1947. Since July, 
1947, we are having quarter of an hour worship every day 
before starting regular work in the morning. The pro- 
grammes as they are being developed enter round the chapel 
and provide an opportunity to nurture Christian students in 
their faith and to develop thetnselves to serve as useful 
members of their respective churches. 

Q-ames and sports are now better organized under the 
direction of a full-time physical director. The students are 
also fully cooperating in this. One of our students, V, P. 
Malvea secured the all-India championship in javelin throw 
and K. P. Roy the all-India championsliip for wrestling and 
was chosen to represent India in the World Olympics in the 
United Kingdom, 

The students’ united mess which was started ia July, 1946 

satisfactorily. Meals or served 
eafetaria-style, and students ohoose their food according to 
appetite, taste, and pooketbook. Since July, 1947 Mr. B. R. 
Aaron has been associate raanagei’ and after the departure of 
Mrs. Vestal for the U. S, A. this summer he took charge as the 
manager of the mess. 

This year (early September, 1948) the Jumna river rose to 
164 ft, which was only one foot lower than the flood level in 
1876, the highest since that time. It caused severe loss to 
standing crops and orchards. The estimated loss is about 
Es. 1,50,0 0. 

Many problems face the Institute as it enlarges its service 
in the new India. “Oar wisdom is not sufficient, and o'er 
little courage would ba overwhelmed were it not for the sure 
oonfidence that Oe who has brought ns thus far on the road, 
through ‘ good report and evil ’, through relative prosperity 
and great scarcity, will continue to •counsel and to, provide. 
We look to God with gratitute and in trust ” 
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G. D. Singh AND S. ITpadhayata. 

Dr. B. P. Vestal offioxated as bead of the departmeat in tb6 
absencG of an Agronomist, taking over the teaching of G,So. 
(A g,) olasses and the direction of research and also aoted as 
Farm Manager from Aagust 1947. Mr. G. D. Singh, ooH” 
tinned ill the departs as part time teaolier and part time 
assistant to the Farm Manager. Mr. N. B. Dey continued 
in the department and carried a good share of the teaching 
load. Mr. S. Upadhayaya oontinued in the department as 
research assistant and part time teacheri Mr. S. R. Misra 
oontinued as an Assistant Farm Manager for the office and 
general instructor in the farm management. Mr. M. Siddiq^ui 
has been in-oharge of the farm vegetable section and its 
marhetiug. - 

Meseareh and EsiperimentaHon. The department oontinued 
the old experiments which were in their 2nd or 3rd year. 
Some new experiments were also introduced, 

Nwi^'areane.—This was the second year for this experi- 
ment. Two varieties CO'393 and Oo *453 were involved. The 
agronomic part of the experiment was to note the effect of 
using the Top, the Middle and the Bottom portions of the 
setts on the yield of sugarcane themselves, the cane Juice 
and gur. The superiority of one over the other was also 
to be tested. 

There were only four blocks in the lay-out. In eooh 
block there were two sub-blocks and in each sub-block there 
were 3 plots. There were four experimental lines of each 
kind of sets in each plot and in one sub-block there was one = 
variety. Taking the two border lines, in all there were 
fourteen lines- from each variety in each sub-hlook. 

, Gone Easton.— On analysis the yield of Oo-463 showed some 
difference over Co-393, But this year no significant diffe- 
tenoes were, found in yields of sugaroane, cane Juioeand ’ 
gur due to selection of sets. iT^ significant difference due * 
to ; blocks was found very , higti sho'wijag that the area chosen 
iwAkhot wor^^trying- the expejdment^.jr ; ■: 

e^eiitmentrweie:' qbnduote^" ■this 
■thi8;;':ott>pj'Ijptb.yarieW^^ 'One'moagistednf eigkt yeariy;yi|?fejM 
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ties and the other of four late varieties. Those were also on 
fandomiiaed'hldoK la jout system. ^ ^ • 

; jSesul^s.'^Both th failed 136011X186 (1) the 

seeds were drilled in the presence of- hig clods in the field 
and so when those clods melted after the rains, the rows 
were mixed up. (2) There was all the time watcjr in the field 
in the rainy season due to the poor drainage; at least in early 
stage of its growth. So the neeesaary operations like weed- 
ing, which were growing very badly, oould not be done. 

The only thing that the department thought desirable 
was to select and harvest the healthy ears of each variety 
and keep them for next years’ seed purpose. 

Juar (Grain). — One varietal experiment Consisting ' of 
eight varieties was tried in a randomized-blook lay-out ; there 
bieng 6 blocks, size of each plot was 15'X50'* 

One of the variety was Hegari juar, which is an American 
variety early growing in nature. Therefore, its harvest was 
done earlier. - Another variety was .Dukari, which was late- 
maturing juar. This was harvested later. Other six varie- 
ties were harvested at one time. From Dukari, at it was 
the only variety in the field left for some time, due to certain 
reasons enough oare could not ha taken and so there was 
not any grain harvest but stover. 

Resulfs.-^On analysis of data of yield of stover it was found 
that there were significant differences due to blocks and varie- 
ties, On further analysis it was found that there was no 
significant difference between llalwa white,. Dodana ' white, 
T-9, Hegari^ '6-Tail, Dodana yellow ' and Dukari. But all of 
these were significantly superior to T-3054juar(a variety 
shown on Allahabad Agricultural Institute Farm). 

On analysis of grain yield (neglecting that of Dukari as 
there was no yield for- grain) it was found that there was no 
significant difference among Malwa white, Dodana yellow, 
T-i9, and 5-Tall; but all of these being signiftoantlj supefior 
to T-2054 juar, Hegari Juar and Dodana white, but there was 
no significant difference between Dodana white and 5-TalL 

of the plots were badly grazed very often 
by stray animals and so the data was not so rellaMe, a ■ ; 

Jmr fodder {Varieiai),~---T!h.Q samQ eighty varietis were 
tried in randomized-block lay-out fp;r fodder. The plot sizb 
was lO’XSO'. . 'U 
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Besults . — After aaalysmg the data of yield it was found 
that (t) there was no significant difference due to Varieties 
(/*) that there was Tery high significant difference due to 
blocks. 

MemjarJes.'^ThiB experiment also shows the wrong choice 
of the site of the experiment. 

Jmr fodder (.dgro«<?»wc).-~This was the third and eoti» 
eluding year for this experiment. The laying out was similar 
as in previous years. 

Ruuks.-^Hhis year there was not found any difference 
(significance) in broadcasting and keeping distahee row 
to row. But both of these were found to give slightly greater 
yields than 2-^' spacing in this particular test. 

Finally we can conclude that for fodder purpose the most 
suitable method of showing is hy broadoastiuar. 


Bhiisa yield data analysis. 
Varieties X-1. X-1, 0-13 I.P..62 La* X-» 

Bhusa yield 82;6 78-5 ' 87.5 66 65-6 65«B 

(31E seers) ««««« — — 

this means that in yielding bhusa X-1, and I 
oantly superior to others. I.P. 4 being poorea 

J^lieat-Mdntirial.-.-TheM were 6 treatmf 
randomized-bloek lay-out 

Bi.’»«'(NBt4)2 SO 4 40 lbs* I?, per aci 

VM 11 lbs. M md m 

Obeek . 


I*Fe4 SigBiificaiat 
dlififerenoe 
48 I0.‘7 
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ResuUstr^MtQT analysing, the yield data the results wer© 
found as. — 

Treatments 0 F B D B A Signifioant diSsrenoe 

Grain yield in era. 32 31'6 28 28 28 26 No 

Treatments 0 F B »B A D 

Bhnsa yield 77 74 71 70 67 65-5 8-8 


The variety tried was I.P.-52. 

Oaifs.«— Primarily the experioient was stated with inten- 
tion of fodder from the first eutting and grain from the 
second cutting but as irrigation facilities were not proper, the 
idea was changed and only one harvesting was done when 
the grains matured. 

The experiment was conducted in a randomized-block lay- 
out, the plot size 60' X8'. There were seven varieties. 

On analysis the results did not show any significant 
difference either due to blocks or varieties. The varieties 
tried were (1) C. L«3693, (2) 0. I.=2820, (3) 0. 1.= 1027, 
(4) 0. I*=2054, (5) I. P.= 2531 (6), I. P.«2 and (7) Local. 

EafUy Potato . — The previous year experiment was 
repeated. The po^to seeds were treated with spergon and 
then in alternate rows treated and untreated seeds were 
sown- The yield data was analysed. The results this year 
were found Just the opposite ; the untreated giving higher 
yield, which, of course, was not found significant. 

Another experiment was on spacing, /.e., the distance 
between seeds to seeds. Three distances were tried ; 
4", 6" and 8". For each spacing there were four rows, in 
all making 12 rows for the experiment on analysis the yield 
data for the 4" spacing was found significantly superior to 
6" and 8", This was the first year for this triali 

Late Potato,— Hhe seed treatment by spergon was tried 
again this year for late potato also, Kesults were found 
similar to that of early potato trial ; the yield of untreated 
being higher but it was not significant, 

Weed-hiller ^na?s.— ‘The department was in possession of 
some weed killing compounds, Stantox and Siuox were 
liquid compounds which we got from U.S.A,, for trial here, 
Stantox is called 2,4.D also^ It is a hormonio oonoentrated 
solution, Sinox is -> a ohemioal oompound, the details are not 
known. We had with us one powdery compound Methoxone 
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we tried all of thesOi Trials were made during bothStha 
seasons and in, crop fields, in lawns and tbe places where 
there were only weeds* Of course, due to oertaia reasons no 
data could be collected so as to analyse and find out the 
significant results, but from our trials we have made the 
■ following oonelusioDS 

(i) That these weed killer’s cannot kill the grass family 
weeds like cloob or lawn grass (Gym daotylon).: Sidaspinosa, 
I*ennisetum cenohroides and most of other grass family com- 
mon weeds. (2) That, these were not effective on other 
family plants also like Achyranthus aspera, Tridex prooutn- 
bens, Maclar plant, Peristrophebicalyeulata, Tribulus terrea- 
fries, etc. (-3) That Stantox was worst effecting in hot 
weather and Sinox in winter. The methoxone’g effects were 
not: so remarkable. (4) That concentrated solutions were more 
effective, (b) That dry, hot and ealm weather is more desi- 
rable. (6) That the ieguminous plants were affected very 
badly and in most oases immediately. (7) That broad leaved 
plants were more affected, (8) The cereals were not affected 
under concentrated conditions. (9) Asphodelus tenuiMeiis, 
Alhagi species plants among winter weeds were affected by 
only highly concentrated solutions. Oheemapodium species, 
Amaranthus species, Lauina asplenifolia were easily killed. 
Other thorny weeds from Compositate family were not so 
much affected. (10) The weeds ace easily killed when young 
and so most of these which have been mentioned above 
unaffected, if short rooted can be killed in young stage and 
(11) Shoit-rpot plants are killed easily. 

; On the whole the conclusion that can be made for the 
present that these woed-killers can be applied indawns where 
we : heed only doob, (Cynoden daotylon) which is least 
affected, . : 

; Our future trails will show how far it will be economical 
to apply these weed killers in comparison to weeding. 

Tinder Araoriean conditions these have shown ejuite satis- 
factory results, espeoialty 2.4.1), (Stantox). 

‘THEFAEM'’ 

'■T-;. / (G. O.SITOH.) ' ■ • ^ / 

. 1 The summer 1947 was hot aiad rainless, the meteorolocial 
obshijvatory at the Allahabad Agricultural Institute, recorded 











‘1 {'■:• 


*W,**r: 


REPOET OF THE AGROJfOMY BBPASTMBST, 1947«43 399 

113° F tlie liighest temperature ou the first of June, 1947. 
All the fields had at least one dry weather ploughing., Aa 
there were light showers in January, February and March 
the soil was not very hard and the ploughing was mostly 
done by 8 inohes soil turning ploughs, with single pairs. 
Some of the fields badly infested with Kans hush were plough- 
ed twice before the break of the monsoon. 

The change in the weather became noticeable from the 
second week of June, 1947. Bains of 0*35 and 0*09 inches 
were received respectively on the lOth and 11th June, again a 
light shower of 0-37 inohes on the 18tli June but the aotuaV 
monsoon started from J une 29th a week later than the normal 
time. The first monsoon rain was 1‘66 inches and it was 
enongh to start the sowing of Kharif (monsoon) crops. The 
occasional light showers continued for a week. Seeding ope- 
ration started according to the schedule and most of the 
Kharif planting was covered within twelve days. The ger- 
mination of all the Kharif crops was excellent. The rain 
fall was normal in the months of July and August but Sep- 
tember 23rd was praotioally the end of the regular moEsoon. 
This year again the Yamuna river rose for four times in the 
rainy season, the highest level reaching 159*3" inohes on the 
12th September, 1947. There was a considerable loss of the 
standing fodder crop especially Kapier and Juar crops, yet 
the net results of the Kharif crops were much better than 
last yeai\ The total raimfall in the year was 36 03 inches, 
only 3*0 inohes less than the average rain fall for Allahabad. 
The harvesting of main fodder crop (juar) started in time but 
due to shortage of labour the harvesting did not finish in 
time. Some of the fodder J aar which could not be harvested 
in time was left for seed. 

The monsoon weakened in the month of September, it 
resulted in poor preparation of rabi (winter) seed bed. The 
Kaehar land (river bank) after the flood was ploughed with a 
tractor plough (mould-board). The moisture was considerably 
lost from tbis area, All over the farm the germination of 
rabi crops was very poor. Many of the fields were left 
unplanted, From October 3 to January 3, there was no 
rain* In January there were five driazlings, and it amounted 
to 0*86 inches only* These light showers were not of much 
help to the winter crops* On the whole the rabi season 
agriculturally was unfavourable than last year. The following 
table gives the results of crops on the Institute Farm for ■ the 
year 1947-48. . . -■ ■ v' ■ ■ 
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Table giving the results of Crops grown on the Allahabad 


Agricultural Institute Farm during the year, 1947-48. 



Area 

mom 

Total 

Tootl 

Surplus 
or dehcit 

Orops 


Fodder 

^Mds* 

Grains 

Mda. 

Dost 

Bs. 

Income 

Be* 

Lucerne (B) 46/41 

610 

2,063 

* ft 

2,191 

1.246 

2,771 

. 4-580 

Summer fodder (A) 

6‘6I 

2,400 

7 


#i:.^1;204^:S 

Cf-rassea and Sarpat 

*• 

16.948 

- 

5,914 

7,209 I 

+1,695 

Napier grass 

22-15 

,38,880 

» ft 

8,624 

24,726 

+16.00 

' 0umea grass ■** 

MO 

2,672 


1,168 

1,548 

+383 

"^egetahles «« 

17*90 

1,66 /(B) 


5.742 

6,231 

' ■ 4*489 ■ , 

Juar fodder ©to* 

139*10 

38,083 


i' 17,307 

37,615 

+20,308 

■ Oowpeas 

22-70 

2,4CU 


3,94! 

3,66! 

—280 

Maisi© • • 

900 

1,548 

95{Oj 


3,167 

4-1,587 

Saiin*hemp 

i ■ ;26i0 ; 

744 

m 

2,253 


■" '--459 

■ Miscellaneous crops 

:::'>'2’60' ;; 

801 

. . ' 

1,646 


*-.403 

Arhar «« 

5 00 

80 

36 

1,128 

628 


Bajra » » 

1-00 

S60 

11 

- 240 

400 


0uara . 

1*50 


2 

98 

2] 

—77 

Wheat ' 

88-60 

1,960 

500 


13,362 

4*3,348 

Bern, barley etc* 

42 92 

226 

190 

3,771 

2,487 

— 1,284 ■ 

Early Potatoes 

10-70 

972 

'■■ft' ft’*’ 

4.582 


4*1,028 

Hill Potatoes 

2-70 

98 

■ . ft .,«■■ ■ . 

1,360 


—657 

Berseem 

2 80 

1,253 

*• 

1— gin 

1,974 

4*906 

Winter fodder (B) 

8-60 

7,680 

» * 

10,897 

2,688 

4-8,200 

Bugarcane 

2-40 

250 


3,300 

1,083 

—2,217 

.,, Lucerne 47/48 com-: 
V plot© by May 1948. 

6-00 

1,068 


1,036 

1,724 

4.6S8 





89,014 

1,23,095 

60,497 


^Fodder' inolude— straw and the quantity for early and hill potatoes 
(A) Summer Fodder include*- BsJra,j Sawanj Oowpeae, and Maisse, 


■etOr:; 


’ ' '/'ihoome ate momded in the Ifrtirea aTbove. . ' . ' • . 


;;p||;||||||: 


Wi 


; ^ ^ . ‘(B) Miscellaneous Otops inolnde-«^Slround^nnlt Sweet potatoeei Sut 

in P) Winter Fodder inolud6--B»irs,M»te^ 
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The crop results this year show better surplus than last 
year. All the. fodder erops show a handsome surplus except 
Cowpea, which was partially flooded in the growing season.- 
The other crops which have shown deficit are Sun-hempj 
Miscellaneous Crops, (D)j Guara, Berra, Hill Potatoes and 
Sugarcane. The losses in the above crops are marginal except 
the Sugarcane crop. The chewing cane was purchased from 
the local market. .The germination of this seed cane was very 
poor and ultimately resulted into very heavy deficit on a very 
small acrage. Some of the crops which have shown very high 
surplus are Juar, Napier, wheat and Winter fodders. 

This year again a new Combine Harvester and Thresher 
(Self-propelled) machine was used to harvest most of the 
wheat area,- Pew acres of barley crop was also harvested 
with this machine. The operation costs of this machine are 
with the Engineering Department, but very safely this much 
I can say that this machine has been a boon to the farm, 
specially in the rabi harvesting period when the labour was 
scarce and costly. The straw this year was handled directly 
from the machine in detachable carts without much loss in the 
fields like previous year. On the whole the combine harvest- 
ing and threshing machine has been more economical than 
hand harvesting and threshing of previous years. 

The position regarding labour was as follows 


Total man-days Total cost in Es, 


Permanent labour 


Temporary labour 


The total number of man days in 1946-47 was 44^617 and 
this year 36,345. In spite of the same urgency' and increased 
wages we could not get the required number of labourers for 
the farm work. This clearly shows the growing scarcity of 
farm labour. With the present labour situation wo have to 
modify our farming scheme and practices, such a way, that We 
could easily eliminate those crops which require plenty of 
hand labour, secondly to use suitable improved implements 
to ^ cover more area per man, thirdly to use some of the most 
suitable machines like combine harvester and thresher and 
corn harvester to cover large areas with minimum number of 
man days in shortet periods. 



REPORT OP AORIOULTITRAL E^^OtNEERIHire 
DEPARTMENT, 1947-18, 

Staff, — Mr. M, Vaugh, Mr. K. P. Misra, Mr. R. H, Pahalwan 
and Mr. C. M. Jacob oQutiEued as members of the teaching staff, i 
Mr. Moraes of the teaching staff was transferred to the imple- . ^ 
ment researob section. Mr. J. 8. Bali joiued in July, 1917 : 
as lecturer in Physics and Mathematics. Mr. 0. V, Paul 
returned to the department after a period of 6 years and tooh 
charge of the workshop and advanoed shop classes. Unlike 
the previous year there was no change in teaching staff 
during the academic year of 1947-48, We hope this will 
continne to be so in future, thereby steadying and streng- 
thening the teaching side of the department. 

i- 

There have been a number of changes in the rosearch 
staff. Mr. B, D. Sharma resigned as , implements research 
engineer and was suooeedod. by Mr. E, J. W. Moraes. Mr. M, L. 
Toneja and Mr, A. P. Srivastava served varying periods in 
connection with huliook scheme. 

2bao?ifn^.— This year there has been a great rush of 
students'seeking admission in B.Se. (Agril. Eng.) Ooiirse in ■ 
contrast to the previous year. To some extent this must have 
been due to the fact that Ag. Engineers from here have got : 
fine jobs in tbe Government and elsewhere. Bat undoubtedly 
this was due to the general realisation of the need in the 
country for training in Agricultural Engineering. _ It might 
"be worth mentioning here that ours ■ is the only institution 
in India which gives specialised training for Agrionltural 
Engineering. Of the eight students who appeared in the final 
examination this year six have passed and all the six are 
suitably employed now. 

ManufaGture of Implements, —Th.% manufacture and sale 
of implements continued to he hampered by various factors ; 
during the year under report. Delay in the arrival of I 
maoMnes shortage of supply of materials and espsoially ■ ■ 
unsatisfaotory. shipping facilities all contributed in making it r 
impossible to meet the increasing demands for the implements ■' 
manufactured at the Institute. Yet it Is gratifying to note, ^ 
from the many orders that comej the growing appreciation | 
felt by farmers about the implements., No new item , was | 


:V 


. Jhm.-Mr. Y. q. W continued to be in 

charge of the experimental farm as nmnager until M,r< Moreas 
took over charge on June 8, 1918, Some portions of the far®: 


"Vv ' 









■Work was continued. It was 

planted under different conditions and the results were 
observed. Eeseareh was carried ont with, Napier grass and 
kudzu vine. Preliminary trials of intereulture of juar sown 
in lines to control weeds were not entirely _ successful. 
Further trials with increased supervision are being planned 
for the coming year.; A number of' experiments were carried 
out with the different implements manufactured at the Ins- 
titute like U‘, P. No. 1 plough, the Shabash cultivator, etc. 
Experiments on green manuring, use of sweeps for late Babi 
preparation were oontinued. Daring the year a ne^w Massey 
Harris Clipper Combine, self propelled type, was received and 
used in the Babi harvest. During its operations a new devise, 
which worked, quite satisfactorily, was attached to the 
machine to save the straw. 

During the year four new projects were taken in hand s 

1. simple mechanisation of the harvest of fodder crops, 

2. a simple potato planter, 

3. a winnower for rabi crops, rice juar and bajra, etc. 

4. a seed dropping mechanisation for use with seeding 
spouts on cultivators. 

Buihoh Research Scheme .- — Inspito of the changes in staff 
as indicatod elsewhere, the saaotioned period of the bullock 
research scheme was completed as far as field observations 
were oonoerned^ The results are being analysed ,a.nd finalised 
at present, A part-time employer of the department Mr. K. 
Kanungo was sent to LOA.B., Delhi for training for a fort- 
night in connection with this. 

Building Worh , — Building work in the department was 
hampered b^ unsatisfactory supply of steel and cement. The 
snpply of bricks, which used to be unsatisfactory preVionslv, 
improved towards the end of 1947, so much so, that now the 
problem might be considered as solved for the time being. 
The basement dining hall attached to Men’s Hostel No; 2 
would have been complete by now had there been regular 
s^PP^fy necessary materials. During the year four bachelor 
staff quarters and - one family staff quarter have been oom- 
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U.N'. F.A,0, Survey t During the vear tinder 

litF+r ^ interestiag aud valuable work was “carried out 
%^e<kpartme^. Outh^^ 

orgaaisatiou ^Mr. . Vaugh, through the 
usS ?f! out a survey of agricultural implemeats 

used in certain villages of D. P. Mr. 0. S, Iyer Mr. U. S Lai 

Sv^ J f success 


I A ., UJffira Edition Es. «. 

I Siieoxal AvailaMe pablications~Sp 0 eial Citrus Edition 

I SsSm iSisrif T""'. 

^ i9i€ Freser^afclon Humber 

W“?Sf *pSS/ai,TS 

S?IS.n4^SM£S'' ™ ^ 

I ^ Meuse mrrmpma Mth , ; • 

I ,\. , . ' ^ ;'■ ;:. Hoaoraty Secretaryj ' '. - 
I i . / , I^utiiab. Pfovittcial Co-operative ; 

I Board Lt4, ' 

l(-J V ;' V , ■: , ^ LYALLPUR (PUNJAB). ;: 





: -BSPOET ON- ;THE ::DEPASTMENT 0I ANIMAL 
HLSBANDEY AND DAIEYING, i9i7-i8. 

[James H. W-aeher, M,So^] 

Personnel : 

Di% T. ■W.ALlIea ... Professor of Animal Huslbandry 

and Dairying ; Department 
Head I (on leave). 

Mr. J. H. Warner ... Professor of Dairying ; Officia- 
ting Department Head : Milk 
and^Milk Products.; 

Di% A. W. MoOIurkin Professor of Animal Husbandry; 

Veterinary Soienee and Anim^^^ 

GenetiCSi " : v'.. .V r 

. Lecturer in Animal Husbandry; 
General Supervisor of Cattle 
Yard Operations ; Animal Nut- 
rition. 

, Leoturer in Dairying ; Aotine 
Dairy Manager from April ta 
J anuary ;^Milk and Milk Pro- 
dnots. ' 

Lecturer i a Animal Husbandry 
(on leave). ’ 

Assistant in Animal Husbandry 
and Dairying. 

Assistant in Animal Hasbandry, 
Assistant in Animal Husbandry, 

Creamery Supervisor, from 

April to January, 

Assistant in ^ Dairying; Acting 
STriffi Pebraary to 

Eeseareb Assistant. 

• was appointed General Supervisor of 
'M in April to su'coeed Mr. S. S. Bbatk 
Eama Iyer left the department the end of 
deputy Director of Veterinary Servil/ 
Seer in charge of the Ghee Scheme. Mr* 

lhe'’0aS‘,*’‘n “> ’’“oo™ 

the Calcutta Go-operative Millr 


tiargava 


Mr. O. B. Tandon 
Mr. P.i S, Indaparkar 
Mr. K. Das Gupta 

Mr, D. Sundaresan 



Union. Mr. D. Sundafesan joined the department early in Pet)- 
rnary coming from the post of Manager, College Dairy, Nagpur. 
Mr. L. Pi Srivastava Joined the department the latter part of 
May to take charge of a special research study heing made on 
Quality Improvement in Milk and Milk Prodncts and its Cost" 
ing, financed by the Indian Council of Agricnltural Research^ 

MILK AND MILE PRODUCTS 

The demand continues high for milk and milk products 
from the Institute Dairy. ■With our limited production we 
are unahle fully to supply that demand. Since we handle 
. only the milk products in our own herd, we are especially 
unahle to keep up our supply to regular customers when our 
own production diminishes. During this year it was nece- 
ssary to restrict the supply from June through October he- 
cause of the comparatively low production in our herd. This 
situation improved somewhat after November. 

The sales of milk and milk' products by months during the 
year are shown in Table I. The totals of the previous year, 

: ;|94fi-47, rare included’jtor, comparison. -"r , :;:;v 

I* ^ ^ ^ ^ ^ Ml * * • :< N? ^ * 

* TO i 


i 


insertion 


Business Manager, 
ALLAHABAD FARMER, 
AGRICULTURAL INSTITUTE* 
ALLAHABAD, U, P, 

INDIA 




■“i-i..* ** 1 ’ I * 




'■i ^ 
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Milk sales increased again this year, although onlv 3 fi 9 « 
poixnds, compared with an increase of '69,604 pounds a veav 
earlier. Daily sales of fluid milk were highest in April and 
May, lo west in Novemher and 

of sales reaiilted from a greatly diminished supply of milk 
in the winter months. We reeeiyed 4,70 160*2 pound., Ir 
milk from the Cattle Yard during the year. ’ 

separated this year 
. - In addition to the 

, viz.y 2876*8 pounds, the oattle yard 
These two lots of cream were used 
cream purposes, onir small 


Only 43,405 pounds of milk were 
compared to 97,939 pounds last year, 
cream produced thereby, ‘ 
supplied 769*3 pounds. ^ 
mainly for fluid cream and ice 
quantities being made into butter 

^ small portion of the home cream which 

used, 20,9X7 pounds of cream were purchased for bt 
making. The price of this cream varied from Rs 114 
Es. per pound of butter out turn. The United Mesj 
Hostel at the Institute used a large part of 
39, 736 8 pounds of skim milk which was produced, for mat 
skim milk dahz. The remainder was sold for human i 
sumption elsewhere or fed to pigs and chioken.s. All but 
milk was fed to pigs and chickens. ' 

lasfe^far iaoreased nearly 20 per cent, this year c 

butter was exported from Allahabad this year 
cream were available in adequate quan 
butter could bo sold in Calcutta, as in 
supply of cream was particularly short thi 
and August Tor this reason butter si 
nearly 2871 pounds less than last. 

Ths market for t.:“ - 

of milk and cream this year was 
shortage of s ' * ' 

these problems, our ice cream 
Sales were greatest in April, 

1948. As ^ in previous years 
sold to private customers purehasino* fr( 
pounds at one time* ” 

This year several new cycle units were 
truoted to improve our delivery equipm. 
oyoles, used for many years, have become 
new units are of three types ; one is a mar 
two, our own design,' 


1 C 0 oream continues good. Th( 

. greatly aggravated 
sugar early m the year and of salt later. 

sales increased about 8 
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li Tte two Uttits we designed were oonstruoted by tlie Depart- 
r ment of Agricultural Engineering, according to our speoifioa- 
1: ticns. Each of those units .oonsists of an ordinary bicycle 
r to which a carrier attaohinant is fixed. One of these atfcach- 
I; ments is a two-wheeled trailer ; the other j a single- wheeled 
it sidecar. Each consists of a platform with an open, welded 
I iron frame about its four sides extending 18 to 20 inches 
I above iti The trailer platform is mounted between two orii- 
I nary bicycle wheels and is provided w'ith a handle or bar by 
P which it is attached to the bicycle frame just below the seat 
J and aboTO the rear wheel. The attachment consists of a ball 
j and socket joint which permits complete freedom of movement 
^ of the cycle while in operation. The side car platform is 
I mounted on an axle, to the right end of which is attached an 
I ordinary bicycle wheel. The left end of this axle is fixed to 
I the rear wheel axle of the bicycle by means of an inverted 
i, U-shaped bar, the ends of which are attached to either end of 

i this axle. The two front corners of the platform are each 
attached to the front part of the oyeis frame, the left corner 
to the lower frame bar Just behind the fork, and th© right, or 
I outside, corner, by means of a looped bar, to give a spring 
I effect, to the upper frame bar immediately behind the fork, 
r. Space is allowed between the inside edge of this side car 
platform and the cycle to permit unimpaired pedal action. 

I The side car if attached to the right hand side of the cycle. 

Both of these units are proving very satisfactory because 
. they are light, compact and maneuverahle, while loaded. The 
salesmen, after learning to handle it, prefer the side oar to 
I any of the other units now in use. 

f Methods by which to prevent tampering with the milk by 
persons handling it, particularly between the Dairy and the 
j customer or his agent, are urgently needed in this country. 
I The Institute continuously seeks such methods. This year, 
\ in addition to sealing the milk deliverv cans shut when 
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Sale of milk and milk products at the Milk Bar, 1947-4:8, 
^figures ia pounds); 'V 


Icecream 


Bottled 

milk 


Butte 3M Or earn 


The number of heads of milk stock. Table III, diminished 
from 193 to 172 during the year. While the number trans- 
ferred to milk stock, at the time of their first parturition, 
decreased from 48 in the previous year to 39 this year, the 
number sold increased from 32 to 57. Both these factors 
contributed to the decrease in milk stock. The largest changes 
occurred in the Bed Sindhi and Murrah groups. As the 
intensity of selection is increased, in order to maintain a cons- 
tant number in the herd, the groups eontaining the poorest 
producers would experience the severest selection. While 
both our Bed Sindhi and Murrah cows produce rather well for 
their respective breeds, they are among the lowest producers, 
on an average, in our herd. Others which showed a reduction 
in numbers during the year were the 1 /8 Holstein-Sindhi and 
the 1/8 Brown Swiss-Sindhi groups, ^ There wei'e only three 
deaths in the milk stock animals during the year ; that is less 
thau 1'6 per cent. A profit of Es. 8,600 was realised over 
their inventory value on those sold , 

TABLE in. 

Milk stock statistics, 1947-48, 


Traus- 

fetred 

from 

female 

young 

stock 


Number 
on Blst 
Marclij 
1948 


Number on 
1st April, 

mi 


1 Bed SiudM , ♦ 

^ 1/8 Jerfiey-Smdbi 

E l/4.JeTeey*SiBdhi 
4:1/2 dersey-Sindhi 

5 , 9/16 Jersey^BIndiil 

6 d/B Jersey-BiudM 
t Jersey 

8 1/8 Hbistein^Sindhi 
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Trans- 
■ lei-i’ed: ' 
' IroBi; ; 
female 
young 
stock 


Hximkor 
..oa Slsl ' 
Marck, 
1918 


iMtimberon 
1st April, 

I' ,. ,1947: . 


.1/8 Bi’owb Swiss-SindM . * 
1/4 Brown . Swiss-SinclM 
1/4 Misoellaaeous^Bindhi 
:1 /2 MiscellaBeous^Siudlii 
MiscolkiieGUs 


Total® 


Previous year totals 


I Tiia aTorage pro(!uotioii^'”"^am0ag other data^ of those 

c lactations completed, during 1947-48 is stown in Table IV. Of 
i: the ISS lactations completed, 49 were those of heifers. Sinee 
; heifers haye no dry period proceeding those of their lactations 
; included here, their production was not taken into account in 
f calculating either the days dry or the daily o%wall average 

(( for each group or for the whole herd. The production of these 
animals was included, however, in determining the average 
yield, the average days in milk, and the daily milking average 
days in milk, and the daily milking average in each case. 

The herd produced 4,91,39 1‘8 pounds of milk during the 
year under report, or an average of 1,846-3 pounds a day. Of 
; this, 4,70,160-2 pounds were transferred to the Dairy and 
I ^IjSSl-^a pounds were fed to calves as whole or skim milk. 
I Any cream produced by separating milk for the calves was 
I also transferred to the Dairy. 

I No improvement over 1946-47 was’ shown in the perfor- 
I' inanoe of the Jersey and the 1/4 Miscellaneous Sindhi groups, 

[ The greatest improvement was shown by the 1/8 Brown Swiss- 
I Sindhi and the Murrah groups, with reasonable improvement 
I fering shown by thel/S Holstein-Sindhi and 1/4 Brown Swiss- 
I Sindhi groups. Of these, however, the Murrah group is the 

I Only one involving a large number of animals, hence the only 
one whose results may be significant.. . 

... ^ Those groups of cows showing the greatest improvement 
. this year, a^ compared to . 1946-47, in. the . respective measures 
^^hluded in the table, were the smallest- groups; 
Of the| three large groups, the greatest improvement was 




§15; 
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shown by the Murrah cows in average yield (91*4 lbs. more), 
the daily milking average (1’16 lb. more), and the daily overall 
average (2’00 lbs. more) ; by the | Jarsey-Sindhi cows in milk 
(44'4 days nearer an ideal of 300); and by the Eed Sindhi 
cows in days dry proceeding the lactation (45*2 days nearer 
an ideal of 65 days ). 

■ TABLE H: ' 

Lactations completed during, 1947-48. 


'Breed' 


BUM] Bm 


Bed Bindhi 


3990*6 870*0 


1/16 iFersey-BrndM 
1/8 J ereoy-Sindhi . » 

1 / 4 J 0rsey«-Sindhi 
1/2 Jeraey-BIndM 
Jersey 

1/8 Holstein- Bindhi 
1/8 Brown Bwiss-Bindhi 
1/4 BroTO Bwlss-Bindhi 
i/4 Miscellaneons-Bindhi 
1 /2 Misoellaneons-Sindhi 
Miaeellaneous *« 

Murrah (hufelo) 


5137-4 502-8 


41609 353*2 


4251*2 378 6 


1200*4 246-3 


3429-0 285*6 


3298-1 357-3 


5307-0 308-2 


10»92 


67-0 12-27 


4759-7 388-0 


5621-5 384-0 


6432 0 4 7-7 


69*2 12-13 


8680-1 349-9 143-8 10-55 


3846 8 352-2 


Weighted arerage for 138 
herd* 


Table ¥ gives the average age and weight of first calving 
for the different groups of heifers which calved during the 
year. Compared with the previous year, there was no change 
in the age at first calving in the herd as a whole, though 
_ there were changes, not fully shown here, iii certain groups. 

. The weight at the time of oalving of the heifers this year was 
nearly 80 lbs, below that of a year eatlieri ■ 


iilfilliliiii 
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TABLE V. 

The average age and weight at first calving of SO heifers 
transferred to Milk stock during the year, 194T-48. 


Nminber 


ATOiage 
age' in. 

. years. 


animals. 


0/16 Jersey««Sindiii 
5/8 Jorsej-Biiidhi 


1 / % Miscellansoiis-Sindlii 
Mxirrah (bnlfallo) 


Previous year total h 


FEMALE YOUNG STOCJS:. 

^ Table VI shows the number of female young stock in the 
herd at the beginning of and at the end of, as well as the 
numbers bora, transferred, sold and died during the year. 
* per cent, of the zebu and crossbred heifers on hand 
at the end of the year contained 3/4ths or more Bed Sindhi 
ancestry, : 

Our market for Eed Sindhi stock improved this year, 
lollowmg the separation of the home tract of this breed 
namely Sind, along with other areas, from what is now the 
Bomimon of India, Th^ sales of Red Sindhi heifers, young 
bmis, and cows, Oohsequently increased, enabling rather inten- 

SWA i filial I 'Tb ipt* 
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Bed Bindhi 
1/16 Jersoy-Sindlii 
1/8 Jersej-Sixidhi 

l'/4'' J'eraaj-SiiidKi:;- : 

:§/16' dersey^SiBdM V 
1/2 dersey^SindM 

9/16 Jersey-Sindlii 
5/8 Jexsey-BiiidM 
3/4 Jersey-Bindki 

Jersey 

1/8 HolBtem«*Bindhi 
1/8 Browa Swiss«Sindhi 

I /4 Brawn Swiss-Sindbi 
1/8 Guerasey-Sindhi 
1/32 Miscellaaeous-Biudhi 

J / 1 6 M i^oeliaii Gons-Sindhi 
1/8 Miscellaneous-Bindhi 
1/4 Misc6llanoouS“Bindhi 

1/2 Misoollaneotis-Sindhi 
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iiEder;:oBr::';:eondi- 

.tioBS.. It .ig impemtd¥05'',fo^ ':xeasoB ^ ' tlat ; 
b,.e,': lield , 110 V iS'-absoliitely aaoeggaTy.:, XneteaBiag 

BiiHil)erB of them 'are beiag sold, : at on.e ot , , two d'ays of ; . age 
/for a'iew'rnpees. .;- 

' M .YoiiBg' stock j' 1947- 4Sr -' : 


Breed, 


1 Bed SiBdM • , * 

S 1/8 Jeicsey-BindM 

3 1/4 Jersej-Bindlii 

4 1/2 Jersoy-Sirtdhi 

fj 6/8 Jersey-Smdlii 

0 8/4 Jeraey-Sindiii 

7 Jersey 

8 1/8 Holstein Sindlii 

9 1/8 Brown S wiss-Sindhi 

10 1/4 Brown Swis8*Bmdhi 

11 1/32 Misoelian6o’a8»Sm'dhi 

12 1/10 MiseeIlaneoua«BmdM 

13 1/8 Miecellaneo'aS'Biiidbi 

14. 1/4 Miscellaneons-Bindhi 

15 Misedlaneous 

16 MirmB (bu^alo) . * 


Totals 


Breyions year totals 


416 
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Kumber 
on 1st 
April, 
1947 


But- 

chered 


GOATS 

The number of Jumna Pari goats decreased. Table X, while 
^ere was a slight inorease. in the number in the Bar Bari 
nook, Table XI. The number of kids born to a female at one 
time, under, conditions prevailing at the Institute, differs 
notioabljr between these two breeds^ Whereas the 33 mature 






The number of services performed in the Institute herd by 
artificial insemination during 1947-18 was only 11, as shown 
in Table VIII. This number is much smaller than in previous 
years because of the absence of both Dr. T. W. Millen and 
Mr. S. S. Bhatia who handled this work in the department. 

TABLE VIII. 

Artificial insemination statistics, 194:7”48. 


Institute 
sebu and 
crossbred 


Direct BeiTiceB 


Artifloxal serTices as % of 


Number 
on 31st 
March, 
1948 


TABLE IX. 


Sheep Statistics, 1947-48. 


SHEEP 


The number of sbeep diminished from 96 to 74, Table IX. 
Apart from the four heads which were butchered, the large 
number of deaths was the primary cause of this reduction. 
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Jumna Pari females, on hand at the heginning of the year, 
produced 24 kids, or an average of one kid each, the 11 mature 
Bar Bari females produced 22 kids, or an average of two kids 
each. In 1946-47 the numhers of kids per mature female of 
these two breeds were 0*77 for the Jumna Pari and 1*5 for the 
Bar Bari. The present year showed an improvement in both 
cases. 

S;::::'::’: ; TABLE X.: : • - 

Jumna Pari goats statistics, 1947-48. 

Number Number 

Aprils chased chared I Marchs 

1947 , i 1948 


Famalo 


!I?otals 


Previous year 
totals. 


TABLE XI. 

Bar Bari goats statistics^ 1947-48 


Number 
on 1st Pur« 
Aprils chased 
1947 


Umber 
on 3ist 
Marchs 
1948 


But- 

chered 


Female 


Previous 

totals. 


POULTRY. 

The number of poultry diminished from 411 to 203 during 
the year, Table XU. The largest reductions occurred in the 
White^ Leghorns,. Ducks, Ohiokens and Ducklings groups. 
Both birds and eggs coufinue to be sold for hatching and for 
eating purposes. , . 





] 
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TABLE XIL 

Potilfery Statistics, 1947-48, 


Wliita Elioda 

Leg* Island Silkies Ducks Turkeys G-eese 
horns Beds Fm. M. Fm. kL Fm. M. Fm M. 


Guinea 

fowls 


SWISJE. 

The numbers of pigs are shown in Table XIII, Whereas 
191 were on hand at the beginning of the year, this number 
was reduced to 99. The number butchered diminished greatly, 
as compared to the previous year, beoa use the contract to 
supply 5,000 pounds of fresh pork monthly to the local 
military authorities, which terminated in June 1946, was not 
renewed. Fewer pigs were farrowed for this reason, which 
primarily explains the reduction in stock. Those butchered 
during the year under report were sold to local civilian consu- 
mers. The number of boars supplied to the United Provinces 
Government for distribution as stud stook iucreased. It is 
hoped the Institute may continue this; contribution to the 
improvement of village pigs in the United Provinces. The 
pigs sold locally nnhutohered were piglings sold to breeders 
at weaning time. 

Swine StatistioSj 1947-48. 


Young C Male 


Bfeifiouffl 


60 ; 

„UB 

m 

i 52 

!■. 28 
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BEPOET OF AGaiOOWTlaAI. ENGINfiEEHifQ BBPABTJlIgKT, 19 47.48 4l& 

BLOOD MEAL 


The quantities of blood meal fed during 1947-48ar0 given bb' 
r. The total of 8,448 lbs. is 1,780 lbs. less than a year earlier. 

Poultry .. .. .. 130 lbs. 


Swine .. .. .. . , 4,9M lbs". 

■Calves .. „ .. .. 1,712 lbs. 

Total .. }i,ii8 l bs. 

Previous year total . . I 0 I 228 ' lbs. 

While only 6,888 pounds were made during this year, fulh 
a ton was carried forward from the previous year. Fewer pioi 
and poultry psulted in oonsiderably smaller quantities 0 : 
blood meal being used for these classes of animals, 

INTERNATIONAL WOOL SECRETARIAT OPE TO 
OFFICE IN INDIA. 

A permanent office of the Interuatjioial Wool Secretariat 
has been established in New Delhi to render complete service 
to the Indian wool user. Function of the Indian office is to 
advise producers and conaumets on problems of wool. Office 
sheep breeders and wool growers on the improve- 
ment of their flocks and wul put at their disposal information 
on the latest methods on breeding, shearing, washing, grading- 
and markojug of wool. It will provide teohmeal adviS to 
increase and improve the quality and quantity of wool, by sug- 
pstiog better implements and machineiy, espeeiailv in grad- 
ing ana ginning sections and the blending of local and foreign 
wools. Onidance provided will specially appeal to smail-sofle 
industries that are engaged in production of goods 
from wool in any form. Practical proposals for simplificatffin 
cf machinery specially in carding and spinning sections aS 
in warping, weavi..-, dyeing and finishing of 
rr m l forward. It is felt that better and fuller use 

)! then goods, Secretariat is carrying on research work and 
lopes to make concrete suggestions on the introduction of 
nachmery that can be made by village craftsmen. Pamphlets* 
mlletms andbroohures, written with the Indian wool user in 
new, will be distributed through provincial Directors of ludus- 
■ries, co-operative societies, schools and technical oollep-e^ 
.nternational Wool Secretariat with headquarters at Louden and 
offices in 0 her parts of the world is engaled in reviewing eVe?v 
japect of the problem of production, treatment,, manufaoturf 
hstributwn and consumption of wool throughout the world* 



BEPOET OF THE BIOLOGY DEPAETMENT, 194748 


W. K. Wesley. 

Dr. W* K. Wesley continued as the Head of the Depart- 
ment. Dr. S. E. Barooah who had taken study leave resigned 
and Dr. E, P* Vestal left for the United States. 

Mr. H. N. Mehrotra continued teaching Botany. Mr, K, B, 
Pisharodi who was helping in the teaching of Biology left 
during the year for Few Delhi to conduct research, work, 
and Mr. S. D. Mattur was appointed in his place. 

Botany and Plant Pathology 

jPlani Pathology, -■•Thh year we were very fortunate 
not to have much damage done hy Rusts on wheat crop. The 
rusts appeared very late nearly by the end of January and 
heginniag of February. The leaf rust (Puccinia triticina) 
was difficult to find on the plants, though stripe and black 
rusts became in plenty by the end of February,- As the 
disease appeared quite late in the season, the damage was 
very little to the ears. 

The Bordeaux mixture of the strength 4 ; 4 : 50 has proved 
very satisfactory in checking the spread of the Leaf Spot on 
beans. I received some specimens from Jyotipur, 0. P., 
of this disease and I advised them to use B.M, of this strength 


Plant Cytology . started doing some work on cytogene- 
tical studies of citrus genus. So far no work has been reported 
in India which is on record. This year two things has been 
done, first the stomatal study and the second the correct size 
and time of the chromosomanal division. 

Various species of citrus were examined and it has been 
noticed in certain . cases like grapefruit (0. paradisi), Pum* 
melo (0. grandis) and gulgal that the loaves, and fruits axe 
not only bigger hut the size of stomata and stoma is also 
double in these oases then in Kag ji lime (0. aurantifolia) and 
mandarines,- ; ■ \ 

The hud size was also determined which showed the 
meiotic division in anthers. There is a great variation in the 
Si^ of buds. Just like in the case of Eagji lime the bud size 
i^oh showed the division in the anther was between 0*2 to 
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0*4 o.m. wliila in the case of grapefruit and gulgai it is nearly 
from 0'5 to 1*0 e.m. In order to find out the correct time for 
the meiotic division the correct sized anthers wore taken, 
fixed in aoetooarmine and studied under microscope with half 
an hour’s interval for 24 hours. The best division time in 
anthers was found to bo between 11-15 a.m, to 12-30 noon. 

3?urther work on these lines are being continued and will 
he published from time to time. 

Entomolog^.-^-M.v. R. 0. Sharma who had taken up a 
special study of the. guava pasts left for study abroad, Heiro- 
glyphus which used to be greatly harmful to the juar crops 
iu the farm ordinarily, was not seen very much due to the 
floods^ almost all over the farm this year. A study of Nepkot- 
etiix is being carried on which is found to be very had some- 
times specially during the years of flood. 


A0RICULTirEAL IMPLEMECITS. 

Use improved implements and linerease your yields reduce 
your labour^ difficulties and get your worh done in time^ 
1 he folloioing items are available from ready stoch. 

I, U. P. No. 1 plows.-~‘^'^ all steel type with steel beam 
for cho-iB liitcli. Suitt^iblG for saio,!! and luodiuiu aBinialei, Can 
he used for soil inversion and dry weather plowing. Can 
be used with sweeps and furrow makers for variety of other 
work. 

. 2, Sliahash c-ultivators.’^G&u he used for intereulture of 
row crops for preparation of rahi seed bed instead of the 
wooden plow, and for seeding with locally made seeding 
attachment (mala bansa) as is used on the wooden plow hut 
for three rows. , 

.3. Garden hoes and rahes are also ready in stoch. 

Orders can be registered for forward delivery of Shabash 
plows, U. P. STo. 2 plows and for other implements, Por 
catalogue and prices write to : 

, Agricultural Engineeri^ 

Allahabad Agricultural Institute, 

P* O. Agr. Institute, • , , 

V ^ PM Allahabad. ^ 
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EEPOET OF THE CHEMISTEY DEPABTMET, 1947-48. 


. J. C. GmoN, M. Sc,, B. T. 

Staff. — During' the year under report the staff remained 
muoh the same as last year. Mr. A. P. Brooks remained 
Head of the Department, Mr, J. 0. Gideon took charge of 
the classes previously handled hy Mr. 0. 0. Das, who conti- 
nued his study at Ohio State TJai varsity. Mr. P. Z. Ahraham, 

B. So. Hons, worked until Hovemher and left to joint the 

M. So. final class at the St. Stephen’s College, Delhi. Mr. 

N. M._ Chopra, M. So. Hons. (Punjah) formerly of the staff 
of Forman Christian College, joined sometime afterwards and 
took charge of the work formerly handled hy Mr. Abraham _ 
Dr. B. B. Malvea, Principal, Ewing Christian College, conti- 
aued to deliver lectures in Agricultural Bio-chemistry to 

B. So, (Agr.) classes. 

S'zi/jpZzes.'— The supply situation remained much the same 
as last year. Most common pieces of appratus and chemical 
were available in the market, but there were still a few we 
were anxious to procure aud we were not able to get. In 
one or two instances we got small Supplies direct from U.S.A. 
We purchased more than our average supply apparatus and 
chemicals due to the doubling of the II year Ag., and it meant 
more capital investment. Inspita of the high prices and non- 
availability of a few things we were faily well off as for the 
supply situation was concerned. 

; ,< 4 ci 5 weWes.-r* According to the original programme of the 

Institute another section was admitted to the 11 year Agr. 
(Intermediate Agr.). This resulted in are distribution of work 
among the staff. Ho additional staff could bo engaged as 
none was available to our satisfaction. This resulted in 
extra-load of work for all members in the Department, I 
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to these men. Because of the extra-load of teaching duties, %?e 
could not take up any problem for research or study. It 
would be nice if the teaching load could be reduced a little to 
give more time for correction of paper, noteboolis, preparation 
and supervision (which is our primary responsibility) and. also 
for study of modern literature on the subject, research and 
writing of suitable articles for publication. A department of 
this sort should write art.eles suitable for publication for the 
lay men and the advanced students of agrioulture< 

Beside the usual analysis of milk samples tested for the 
diary and analysis of chemicals of doubtful composition, we 
analysed samples of lodiaed Oa.sein for the Animal Husbandry 
and .Dairying Department for Iodine content. We also 
studied methods for the detection of adulteration of milk by 
cane-sugar — a problem referred to us by one of our former 
students and colleagues now working for a dairy in Calcutta. 


HAEDFACED PLOIJGHSHAEES PASS THE TEST. 

Trials of hardfaced ploughshares at Hawkesbury College 
have confirmed the success of this process in other countries. 

The shares used in the trials w'ere hardfaced with ‘ Coba- 
lide ’ alloy, deposited along the catting edge and point with 
oxy-acetylene welding. Cost of the process is far less than 
half the original cost of the shares. 

Land used for the trials consisted in pipe clay and iron- 
stone gravel that had worn out untreated shares in gf days. 

Hardfaoed shares lasted 21 days, and could then be given 
a further lease of life by re-facing. 

-—ArntmUan Agr. Newsletter, 





EEPORT OF THE EXTEHSIOK D1P4ETMEOT, 

The second year in the life of the Extension Department 
has shown its staff at work in varied fields of rural activity, 
and demands for its service have been increasing from various 
bodies in the Dominion of India, and in one instance, from. 
Pakistan. 

Dr. A. T. Mosher’s appointment as Principal of the Agri- 
ouitural Institute in March, 1948, did not terminate his 
services as Head of the Extension Department, although his 
four-months visit to England and the United States invloved 
the temporary appointment as Acting Head of the Department 
of William D. Hall, who is loaned to the Institute hy the 
India Mission Disciples of Christ, located in 0. P. Mr. A. ST. 
Singh, B.Bo. (Ag.) continues to represent the department in 
the .field as our Extension worker with the Disciple Mission. 
His headquarters arc Takhatpur, Bilaspur, 0, P. Our other 
staff extension agent in the field is Mr. W. E. Chester (B, So. 
Ag.) who acts as Extension agent to the Horth India Synodical 
Board and is located at Mainpuri, U. P. Both of these men 
were members of the department last year. Mr. J. B. Chi tarn- 
bar joined the staff in July to continue the work so sadly 
ended by the death of Mr. S. S. H. Lai. His work will bo 
mainly with the villages in the immediate vicinity of the 
Agricultural Institute and with the short courses. The Eev. 
C. Murray Eogers has continued as a member of the depart- 
ment, taking responsibility for the short courses and oounsell- 
ing in various parts of North India, as well as serving as 
chaplain for the Institute. 

The work of our two agricultural advisors has developed 
during the year. They have been instrumental in introducing 
improved poultry and improved seeds, and in the IT. P. exten- 
sion pfojeot a number of improved implements have been sold. 
During January Mr. Singh conducted a three-day agricultural 
exhibition in the village where he lived. In this he received' 
the co-operation of government officials, and Mr. H. S. Azariah 
came to represent the staff of the Institute, It is hoped that 
morAmembers. of the Institute Staff will be able to visit tbese 
Extension pro|eots to counsel in their subject matter fields 
and to see 'how improvements are working out in . actual 
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Another service that tlie Extension Department has under- 
taken this year is investigation and gathering of information 
for varioas organisations, Mr. Eogers spent more than two 
Weeks in West Pakistan in April interviewing government 
officials and, carrying on personal investigations to see what 
could be done about the difficulties of displaced Christians in 
West Punjab. In August and September the department has 
gathered information about the landholdings of Christians in 
IF. P. in preparation for a meeting called by the N. 0. C. for 
determining the probable effects on Christian farmers of the 
proposed abolition of Zamindari, 

There has been an increasing number of requests for mem- 
bers of the staff to visit differeut areas for counselling and 
eonferenoei During this year members of the Extension Staff 
have visited Madras, Travanoore, Bombay, Bast Punj ab, and 
West Pakistan. Humorous trips have been made in U. P. and 
several in 0. P. These personal visits of Extensio,u personal 
make the services of the Institute available over a much wider 
area than was formerly possible. In additi on, letters reques- 
ting help or advice on rural problems are now cbannelled 
through the Extension Department so that a file of informa- 
tion may be built-up and an information service established. 

The Farmers’ Fair was led again this year by the E xten- 
sion Department with assistance from the entire staff and 
student body. An effort is being made through the Farmers’ 
fair and the Jumna Par extension project to bring a greater 
influence upon the vicinity of the Agricultural Institute. 
Mr. Chitambar is carrying on the work started by Mr. Lai in 
the noarhy villages. 

The Extension Department has been idatrumental in 
promoting the Christian Eural Fellowship in India both by 
organizing meetings and producing literature. The director 
of the department has also acted as Executive Secretary of 
the Fellowship. This year Fellowship meetiQgs were held in 
three laogaage areas and others are to be held soon. These 
bring together the rural leaders and enable them to share 
their experiences and gain help for carrying on more effective 
work. ■ ■ : • 

It is hoped that each year this Department may bring 
to the Institute some prominent rural leader from abroad 
not only for the training of Extension workers, but so that 
the- entire institute may profit from lectures and discussions 
with him. In January Dr, W. Ai Anderson of Cornell Dai- 
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versity visited India, mailing the Institute Me head-quarters. 
He gave a series of lectures explaining the contributions 
sociology must make toward realising the goals of the Hew 
India. He also led a series of four seminars for extension 
workers. These were attended by members of tbe Institute 
Extension Staff, the staff of India Village Service, and the 
supervisors of the village education programme of the North 
India Prshytsrian Mission. 

One of the most promising phases of the programme has 
been the Short Course for seminary students. This year it 
included students from Juhhulpore and Yootmal, Each 
morning during the course is devoted to lectures and practical 
work in agriculture, with lectures being given by members 
of tbe Institute staff. The afternoons are spent in doing 
practical work and learning methods of introducing improve- 
ments into the village. In the evenings, the students are 
led in a series of discussions on the relevance of agricultural 
improvement to the spiritual life of village people. Baring 
the present year more seminaries will he represented and 
plans are being made to include missionaries and others. It 
is hoped that within a year a Hindustani short course may 
be introduced. 

One of the services of the Extension Department is co- 
operation with various Christian organizations and help in 
the production and distribution of teaching hiateriaisi In 
April a meeting of a group of women working on the Chris- 
tian Home movement was sponsored at the institute. As a 
result of this meeting the department has agreed to he res- 
ponsible for the publication of a Kit of Christian Home 
Materials for young People, Senioi's, and Juniors in Urdu, 
English and Hindi. These materials are now in preparation. 
The department has also agreed to use its field men and the 
centers in which they work for the introduction of such pro- 
grammes and materials and to establish Circulating Librates. 
It is hoped that the Extension Department may in this 
manner serve to integrate the work of various rural groups 
and committee and may help in the production and distribu- 
tion of literature in connection with their programmes. 

. (Sd.) .W. D.Hau, 

' . ’ - - . , Acting Hmi of Dept. 


SiSlilllliiv 


®ii 







EEPOET OP THE HOMl EOONOMIOS DEMETMEHT, 

' 1947 - 48 ^/: ■; 

(OtoEY C, Azaeiah, B.So., Hoke Economics). 

■ The Home Eooaomics lias had some unexpeoted changes 
during the year under report. Due to the change in the system 
of Education we have had only a limited number of students in 
the first year of Home Economics. We have Indian Music as 
our optional subject and some students are very much inte- 
rested in it. 

During summer the Hestals left for tJ.SiA. We are so 
grateful to have had Mrs. Vestal in the department. Her 
intelligent organisation ability had been a boon to the depart- 
ment, Due to her great efforts we were able to secure recog- 
nition for our Intermediate in Home Economics, We do 
hope the Vestals will visit us again. 

We had a formal opening of the Nursery School in July, 
Mrs. John Mathai the wife of the Finance Minister of the 
Central Gevernment performed the opening ceremony. Miss 
Evelyn Warren who is in charge of the Nursery School has 
had her training under Miss Sweeny^ She has also spent 
some time at the Y. W« 0. Ai School of social work in Delhi. 
Her initiative and cheerful disposition attracts the children 
so much that they go to school even on vacations^ We have 
15 children in the Nursery School. We hope to use this 
Nursery Sohool as a laboratory for the students who will be 
trained in Nursery Sohool, teaching and child development. 

STAFF. 

Mrs, Amriah --O&Glatmg Hoad of the Department and 
teaching Sociology, Ohild-oare and Sewing. 

Miss Argenhright~-'W arden of the Hostel and teaching 
Food Preparation, Nutrition, Textiles and Home Management. 

Dr, Hayes““T6aohiiLg Hygiene and Physiology, 

Miss Prasad — Teaching Music. 

Miss jSiTOeow—TeaoMng English and Psychology. 

Mrs. Teaching Handicrafts, 

Miss Warren. — la charge of Nursery School* 

Mrs. Mosher — Adviser for the Nursery Sohool. 

. 4 : We are looking forward to Mrs. Koshy’s return from the 
Httited States. Her training in America will be a great help 
in opening the third year in the deparfccnent ini the near future. 



AJiTNUAL REPOBT OF THE DEPAETMENT OF 
HOETICTJLTURE FOR 194748. 

[T. Dean and M. Shaeif.] 

There was no change on the stafiF during the year except 
that Mr. T. Dean heoame the Officiating Head of the 
Department from 1st of December, 1947. 

In general the trees did not produce very satisfactory crops 
due to one factor or the other with the result that the total 
return from the commercial side was just enough to balance 
the expenditure. The performance of the commercial orchards 
with respect to their hearing was as follo'sjs % 

1. Mango-— The mango crop on the whole produced good 
crop but due to strong hot winds (Loo) during summer many 
of the branches on which the fruits were set dried oat and the 
fruits could not mature. One of the now varieties of mango 
introduced some times hack known as Hathijhul produced 
very large sized fruits. As the tree were sold to the ooutrao- 
tor the fruits were harvested before maturity hence nothing 
can he said ahont the quality of the fruits. 

2. Citrus — ^The citrus trees especially Grapefruits, maltas, 
tangelo, lemons and limes produced satisfactory crop but about 
507o of the crops dropped down during summer. 

3. Guava— The guava as usual produced satisfactory 
crop. The red skin variety also produced quite a good fruit, 

Ohservations on new varieties — All the new varieties 
introduced in the orchards in the previous years were 
growing well. The guava varieties, seed of which 
were obtained from Riverside California, gave a 
satisfactory performance and some of the trees were 
found to produce flowers. 

Introduation of New Varieties, — A few new varieties 
were introduced in the orchards. A variety of lemon, 
seeds of which were obtained from Bhadri was planted 
in the orchard. The fruits are as Mg as Athani and 
a single fruit is found to produce 4 Ihs. of marmalade. 
It can also be a very good fruit for" sqash making. 
Tnrhey fig and largestomia thurlii obtained from the 

, . Superintendent, Government Gardens Lucknow, were 
, - ' also introduced in our . Kursery Besides these there 

, <!. wc raany new plants in the Ifuicsery whieh , are Kepj* 
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Beseareh.—H'OB to lack of staff and j,fund no big research 
problem could be taken in hand. However minor experients 
were carried on during the year. 

1. Manurial trial,— k manurial trial was started with 
papaya to see the effect of manures on the control of Fusaium. 
The general observations indicated that though the applica- 
tion of compost gave a better results than the fertilizers the 
control against the disease on the whole was not very slgni- 
ffoant. On the other hand the application of fertilizers at 
the surface had the tendency of encouraging the feeding roots 
to develop within a few inches below the soil thus making 
the plant shallow rooted. Later when the fruits were set on 
the tree many of these shallow rooted trees fell down. The 
fruits on the average was somewhere between 4 Ihs. to 6 lbs. 
(detailed report will be submitted later.) 

2. After many years of papaya growing an attempt was 
made to select ont desirable varieties in papaya. Fruits of 
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InseotB and D^smses.—The insects as usual were present in 
the orchards. Most oommon were : — (1) fruit moth, (2) mealy 
bags, (3) oatterpillars of lemon butterfly, (4) citrus leaf minor, 
(5) stem borer of gua¥a. Control in most of these eases was 
done by mechanical means except for the stem borer of guava 
in which case the use of petrol was made. 

Diseases continued to ^bo serious. The following were 
most common ; . 

1, Gephalospora disease of It was not so serious 

as last year. 

2, Fusarium in papaya,-— li was rather serious. The 
loss due to this disease was about 50%. Manurial trial was 
made for its control. 

. 3. Gummosis . — Few of tbe trees were affected by this 
disease but was controlled by Bordeaux paste. 

4. Wither tip . — ^This was not noticed in many of those 
trees that are susceptible to the disease as they were sprayed 
with Bordeaux mixture in the month of February. 

5, Die back was noticed in some of the Orange trees. 

Fruits products like jelly, jams, ehutneys, candied fruits 
and vegetable, guava cheese, fruit juices We manufactured 
under the Fruit Products Control Order of the Government of 
India and were quite popular during the year. 


During the last Seven years considerable progress has 
been made in Queensland with experimental crossing of Zebu 
<with other cattle. An investigation, after six years since the 
previous check, showed that cross-breeding with Zebu strains 
had been extended from , 5 to 59 centres, and the original 
10 Zebu cattle imported had produced crossbred progeny now 
estimated to exceed 15,000. It was found that these crossbreds 
had made moat progress in areas where holdings are relatively 
small. On the larger holdlags, the wildness of the erossbreds 
yestriets' their usefulness. ■ , ‘ 

'iff if.;' • —A^tstfaUan 







All-India Livestock Supply Agency, Karachi 


1ST PRIZE IN HEIFERS 

Seven animals were sent in Aii-lndia Cattle Show 1.947 
and all seven won prizes. 


THE ONLY FIRM OF ITS KIND RECOGNISED BY THE 

GOVERNMENT OF SIND ' -J: 

Specialists in the supplying of, ’* I 

Red Sindhi, Thaiparkar and Sahiwal Cattle, and Muftah Buffalces ^ 


Best Breeding Bulls reared on our own Farm. 

Don’t leap in the dark go by the pedigree. 

Dqn’t ask what we can give you but rather inform what you 
want and over 36 years experience in Livestock is at your 
service. 

Apply for our Free Bulletin. 

AlHndia Livestock Supply Agency, - 

’ P. O. Box 352. 





■ CENTRIFUGAL PUMPS ^ 

■■ ON THE FRONT 

iEVRMAF'rER::WAE"v::^:vv.::::?::\::::^ 
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EDITORIAL 

THE HEED FOR A FLOOD POBEOAS 

Their, P. and Behar ha ‘ " 

rous flood, the highest sitioe 1875, and nl{, 
spite ot the officiai ' ' 

1875, the water at plao 

Thousands of famiiie! 

cases with barely time to s 
of houses hare fallen down, 

of food grains have had to be 

was not possible to remove them after it ^bi 
the flood would reach dangerous levels. 

the iood {y an eibSSntt laTeeTktoi: W t™ 

M mprevions years but the embaokmeot was osertODMd'and' 

broke. Later it was evident this- overtopped and 

W kept the wate" ^ulto^Ue 

bue nmgnt ot the. flood been proporlv nrediVtA^ 

expense in »ak4 tL eUS 

p.p.t'TsttbVol™ 
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STIHG SERVICE 

^7 a disast- 
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river level being shgktly lower than in 

3 reached levels not reached them. 

iS have had to vacate their homes, in some 
» save their b0lona:in»s. thouaiinda 
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days in each of the three water sheds, that of the Ganges^ the 
Jamuna and the Chambal, at such a time that the resulting 
flood runoff all arriyed at Allahabad at the same time. These 
rains oocnrred some two weeks reaGhed 

Allahabad and were dnly recorded by the meterologioal sta- 
tions concerned. Little or no information about them 
appeared in the papers in the plains. 

Daring the whole of the period of about three weeks 
during which the flood was rising and at its height, little bp 
no information could be had as to the probable future course 
of events. Daily the news papers recorded the height of the 
river at various points on the day before. Little or no infor- 
mation was available as to the probable future course of 
events. Apparently some information was available to district 
authorities and the Police but it was not made public generally 
so that private citizens could make intelligent plans. The 
attitude of the press as reflected in the news stories seemed 
like that of the mythologioal “ Woofus Bird.” It is said to 
have been entirely normal in all respects except that it 
insisted oh flying . backwards. It was not much ooheerned 
with where it went as long as it could see where it had been. 
We had columns of reports about what had happened yester- 
day but no news of what might happen today or tomorrow or 
a week hence. 

While it is true that much of the damage could not have 
been prevented in any way whatever, it is also true that 
advance information of the height, time of arrival and dura- 
tion of the flood would have made possible planning and action 
by individuals and authorities which would have made un- 
necessary some useless expenditure and which would also 
have made possible actions which would have greatly mini- 
mised the damage and suffering which resulted from the 
flood. 

It seems clear that prediction of the flood could have been 
easily possible, had there been someone whose duty it was to 
do so. Meterologioal data is available for 75 to 100 years hack 
and in some oases for longer periods which records the preci- 
pitation in the various water sheds. . For a similar period, 
the Public Works Department and the railways have noted 
height of the river sta,ge at various points. A study of, these 
records should show the time taken for a rain of a given 
intensity over a given' area to provide enough water to 
materially affect the river level at a given point. From these, 
lecords it should be possible to predict tbe time taken for tbC; 
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crest to travel from one point to anotherj from Karpnr to 
Allahabad for instance. 

It should not he difHoult to correlate the data for individual 
■watersheds to provide a prediction of the combined effect of 
floods in two or more watersheds. Predictions are now made 
of the probable local weather for periods of on© or two days 
in advance. It seems that it would be easier to predict the 
progress and height of a flood than to prediofc a rainstorm. 
Sarely water moving in a river channel moves more reliably 
and predictably than does an atmospheric depression. With 
the data now recorded by various agencies, it should be 
possible to prepare tables of graphs showing the correlation 
between precipitation and flood level. With these tables or 
graphs, it should be possible to predict days or weeks in 
advance the exact stage of the river day by day and hour by 
hour. Perhaps if there is a public demand for such a predic- 
tion service, it will be provided. 

It is not enough that it predict the stage one or two days 
in advance. The prediction should include the rale at which 
the river may be expected to rise and as early as possible the 
maximum height to which it is likely to rise and the probable 
date. It is certain that such prediotiou, ones the public 
acquires confidence in it, will result in material saving of 
property, food and shelter and in many cases the saving of life 
of men and animals. It is not possible to avoid all the damage 
resulting from floods ; let us avoid as much of the damage 
and suffering as possible. 


BACTEEIAL INOCULAFTS ARE IN DEMAND 

Use of bacterial inooulants for treating seed has given such 
good results in Australia that the demand for this material 
has been rapidly increasing. The Waite Agricultural Researoh 
Institute, of Adelaide, which prepared the inooulants for 
farmers in South Australia, had to develop improved methods 
of preparation to increase the supply. In the year up to last 
June, the Institute sent out 1,700 prepared cultures, mainly 
to farmers in the newly developed pasture areas of the south- 
east and on Kangaroo Island. Most of the inooulants were 
used for treating the seed of lucerne and subterranean clover. 

Fifteen different strains of inoculant are prepared at the 
Institute for commercial distribution. It is supplied in 
standard units sufficient for treating 50 lbs, of small legume 
se^dj or three bushels of larger seed such as peas. 



BKY WEATHEE plowing IQtriPMEM 
Mason Vaitgh: 

When I first came to India and the AoTieiiIfnr»l . 

ia the early l920-e, dry weather plow^l Tr the folw ’ 

moeaoon and enaaiag crops had Loo reOTgnieed by^m, aval 

a useful way of smoothing out the very hifh nea/ nf i 

thaUt^wr^^^ monsoon and some had reeoa-nised 

that It was good soils practice as well. For a lone tira^ in 
certain parts of Central India and the Central P?oyin™i if 
practice to use a very heavy and strong wooden 
plow with several-some times as many as 6-pairs of hullcoks 

c“taTnV;L\ftir“‘ «f 

lieht* Dtow.“'f™!5f tta eomparatively 

plows from western countries, particularly the ones 

made of east iron, would not stand up to the Job. The east 
iron plows broke. The liffhter steel rilfsw.Q Aifhav* 
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but was practically useless for anything else. The cost was 
so high as to make it unattractive as a single purpose tool. 
It never acquired any wide popularity and oaq is now rarely 
found even in old collections of implements. The Sahul was 
widely sold to Government farms and large land holders 
and one is occasionally found in use. 

The Agricultural Institute early accepted dry weather-~ 
not necessarily “ hot weather ’’—-plowing as standard practice. 
Prom the very early days of the Institute we have tried to 
plow up all fields sometime during the period between the 
begiuning of December and the middle of June. Even where 
arhar was mixed with a kharif crops, it was often sown in 
fairly widely spaced lines so that dry weather plowing 
between the lines could be done before the arhar was har- 
vested. As fast as fields were harvested after around 
December first when the Rabi sowing could be expected to 
be entirely finished, the fields were plowed. 

Prom this early experience, several basic ideas were 
formulated. First we recognised the practical impossibility 
of soil pulverisation at this season and became convinced that 
it was probably both unnecessary and undesirable as soil 
handling practice. All that was necessary or desirable was 
to loosen and roughen the surface so that drifting organic 
matter would be held between the clods and so that the first 
rainfall of the monsoon would be caught and absorbed. 
Secondly we became convinced that soil inversion at this 
season was both impracticable and unnecessary. In breaking 
the soil up into clods some of them are more or less rolled 
over which does no harm. These two conclusions added 
up to the point that a dry weather plow did not need a 
mould hoard at all. Thirdly, we became convinced that 
it was impracticable to keep a wide share sufiioiently 
sharp to secure penetration. Excessive weight did not greatly 
help in getting penetration. We came to believe that the 
poiht must he of steel, easily removed for sharpening and 
not requiring any great skill for sharpening. It must be 
wide enough to given “ burden ” enough to keep it from 
tearing out through the soil, narrow enough so that excessive 
force would not he required to force it into the soil. Fourthly, 
we felt it necessary to get a plow which could he held to 
its work with a moderate amount of effort by the operator 
and of course which did not req[uire excessive power from, 
tbe bttllook.^; Fifthly, we. were oonvineed that a plow to be 
used only for , dry Weather plowing and lai^ aside at all 
other seasons wotild be too costly io bfioome po|mlar. ' 





■From an attempt to combine sometlilng whieb would 
meet all tbe above conditions, we arrived at the U. P. plow. 
We decided that a heavy plow should have a steel beam of the 
general type found on medium and large size American, 
plows. Wo decided that it should have a eonventional 
general purpose steel mould board or Soil inverting bottom 
for use in seasons when soil moisture was sufficient and 
particularly for turning under green manuring crops. We 
decided that the simplest way of adapting it to dry weather 
cotiditious was to develop a oompiete different bottom. Prom 
this decision, the U. P. Plow with interchangeable rooter, 
mould board and furrow maker bottoms was developed. Only 
the idea of interchangeability and the rooter bottom were 
new ; the mould board and furrowei’s were conventional. 

In developing the rooter bottom, we first tried the bar 
point idea with its obvious advantages. A similar idea had 
been used successfully to break up old macadam roads. 
However, we found the bar point too narrow to carry enough 
burden to keep it in the soil. None of the variations we 
tried would do more than scratch a narrow mark. We knew 
of Howard’s “ Kans plow ”, which was simply a double mould 
board or middle breaker plow with the mould boards taken 
off, so we tried that. It was possible to work it early in 
the season when the crust of really hard soil was shallow 
and it was possible to keep the share in soft soil below. When 
the soil became really hard down to plowing depth, it iust did 
not function. 

However, from it we developed a really satisfactory rooter 
share which was essentially the same shape as the central 
part of the middle breaker share or “ kans plow ” share. It 
had the same shape but was only about 6” wide, at the widest 
part over the frog. The whole bottom consisted of the frog 
and the share. The frog was simply a bar fastened to the 
beam and a flat piece welded to it carrying the share at the 
lower and extending up the beam to protect it from wear. 

The size and shape of the share allowed it to penetrate 
readily, even when the soil was quite hard, it had enough 
burden ” to stay in the soil and run steadily, and enough 
wedge action to cause the soil to the break away iufco clods 
readily^ The bottom was symmetrical so there was no 
tendency to force the soil to one side or the other but only 
to raise and shatter it into lumps. Of coursPj after the firsts 
round, the fact that the soil, was broken up on one side and 
solid bn the other led to most clods breaking away from the 
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unploughed land towrd the plowed part hut the plow was 
not thrown round when large lumps broke away. Siaca the . 
lumps broken out were not uniform in siae, the plow does 
not run with the steadiness of a wide mould board bottom 
in clean soil. It was found easier to control if the hitch 
were set a bit too deop so that the plowmen conld “ride” 
the handles a hit. In ahrasiwe soils which were hard and 
dry, it was desirable to sharpen the shares daily but this 
was a comparatively simple operation. When the point of 
the share wore away to the extent that it was no longer 
serviceable, we found it easy to make a new point only to 
he rivetted on with three rivets. This pateh point could 
be replaced t.wo or three times before the original share was 
worn at the back part to the point where it was no longer 
serviceable. This meant that the cost of shares was not 
excessive. 

Standard practice from the early days was to use the 
ordinary mould board or soil inverting bottoms as long as one 
pair could pull them. From the beginning the rooter bottom 
was considered suitable only for use with two pairs of oxen 
and at the end of the season, when conditions became the 
worst, we often used three pairs on one plow. It was accepted 
without q^nestion that dry weather plowing, particularly 
toward the latter part of the season, was only possible with 
large ox.en and heavy plows. It was assumed without ques- 
tion, that the small farmer with only small oxen and small 
plows suited to them could not utilise dry weather plowing. 

Later, when the “ rainfed ” experimental farm at the 
Agricultural Institute was started, particularly to explore 
the problems of the small farmer, having only a small area 
which would in turn justify only a pair of small oxen 
and small implements and having little or no irrigation, 
we began to try to find ways of bringing the advan* 
tages_ of dry weather plowing to such farmers, Land in 
Eharif crops harvested by Docember, usually retained enough 
moisture to make plowing possible without too much diffi- 
culty. If arhar was planted in. rows in such crops, it was 
possible to plow between the arhar with little or no damage 
to it. The Eabi crops harvested in Marsh presented another 
problem. 

it was noticed that Just at the time of har vest, the soil of 
fields growing wheat, barley and even ohana was still work* 
able when the crop; was harvested but that its oonditiou 
changed rapidly in the first few days after the harvest. It 



was assumed that the farmer haviug only 2 or 3 acres of 
wheat could arrange to plow them more or leas as they were 
harvested, in the period while the crop was still too damp and 
green to actually start threshing. This was recommended 
and is still considered good practice for such conditions. It 
was found that the small 6" steel plows would work under 
these conditions fairly satisfactorily for a week or so after the 
harvest. 

The rainfed farm however was 40 acres and several years 
weather conditions resulted in having more than half of it 
in Eahi crops. Most of the time only two pairs of small 
animals were availahle for the plowing. Obviously the area 
could not be covered in the time available. Work was started 
as soon after harvest asi possible and use was made of several 
different small steel plows. The Wah Wah, the Shabash fitted 
with both long beam of the “ deshi plow” type and a short 
wooden beaih for use with a chain and the U. P. Ko. 1, a 
smaller version of the original U. P., , using the same basic 
bottom as the Wah Wah and Shabash were all tried. The 
rigid beam type plows did not work well for dry weather 
plowing after the soil got really hard. The short wooden 
beam Shabash worked fairly satisfactorily, though some 
difficulty was experienced getting the beam strong enough to 
avoid breakage. The men showed a fairly strong preference 
for two handles for dry wmather plowing. To our surprise, 
the TJ. P. No, 1 even with small animals weighing only about 
760 to 800 lbs. each was quite successful. The out of the 
share is some 6" but the width of the mould board just above 
the share is little more than 4". In most soils tried, the 
clods are usually of a size that can bo easily pushed aside 
and the small plow works more like a rooter than like a soils 
inverting plow in dry hard soil. We expected the animals 
to show strain and the men were instructed to use tvso pairs 
if they began to lose condition. However, we found that 
when the going was particularly hard, they reduced their 
rate of travel and eoiusequently the area covered in a day but 
were able to keep right on until the end of the season. The 
quality of work was quite satisfactory, not inferior to that 
done with the rooter. The larger animals with the larger 
plow are able to do more work, to cover more ground in .a 
given time, than the small out fit. The quality of work when 
carefully operated that is turned out by the small outfit is not 
inferior to that of the larger outfit. Wo were also surprised 
to^ find that the strength of the H. P. No, d was sufficient for 
this type of work.: Ht was originally designed only for the 
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lighter work of other seasons Imt proved to he able to take 
the strain without difficiily. Only one or two lighter than 
standard beams gave some trouble when tlie plow became 
stuck under an iimsually hard elod and the animals swung 
to hreak it out. None gave trouble on reasonably straight 
;|ulls. , ' 

This experience, checked for some five years, would seem 
to show that dry weather plowing is entirely practicable 
for the small farmer having small animals and with imple- 
ments that are not excessively costly. While not as stis- 
factory for turning under green manuring crops as a larger 
plow, the U. P. No. 1 with a 6'' bottom is adequate for other 
work on a small farm and can be used for green manuring. 

The animals used in this work are not better than those 
found in many villages. They weighed about 750 to 800 lbs., 
abf’ut 10 mils. Probably half the bullocks used around 
Allahabad on farms would bo about this size or larger. 

While the price of the plow is higher than the generally 
accepted maximum price which farmers will or should be 
asked to pay for a plow, I belive that it is not above, what 
many small farmers can afford. Even at present inflated 
prices, it can be sold retail for Es. 45-0-0. Being usable all 
year round, many farmers will be prepared to pay this much. 

Mr. 0. Maya Das, the recently retired Director of Agri- 
culture, in an article in the spring’ of 1947, pointed out that 
the general introduction of two practices, dry weather plowing 
and green manuring with the other changes they would 
make^ possible in the Agriculture of the U. P , could increase 
the yield of food grains in the U, P alone by a figure approxi- 
mately that of the all India food grain annual deficit. It 
would seem to be worth while to make an effort to introduce 
these practices. 


I SHAE.L TRY TO CORERCT ERRORS 
WHERE SHOWM TO JBE ERRORS; AND 
fgSHAE.1. ADOPT NEW VIEWS AS FAST AS 
they SHAIiIi APPEAR TO BE TRUE VIEWS. 


- Albmliaimt I/Incoln 
(Ots Ms Smm Sit WsitMugtoti) 
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PAPAYA km ITS PROPAaATION 

■■■■■'■ By 

T. Dean, B.Sp. Aa. 

The papaya (carioa papaya) is a native of tropical Amerioai 
Its introduction into India dates back 300 years, and most 
probably it was done by the Portuguese. Its cultivation has 
spread throughout the world and is an important fruit crop of 
Hawaii. Its introduction in U. P. is rather recent. 

Since 1933 the Agricultural Institute has started the 
Papaya plantation and have never experienced the least 
difficulty in selling the entire crop. During the last two 
years people seemed to have realized the importance of its 
cultivation and new orchards have sprung up in the area 
around the Institute. In order to help those who are interest" 
ed in the crop, the article is written to give some idea about 
the methods of propagation. 

Botanical Papaya belongs to the (family) 

genus Carica which was originally classed under Passifloreae 
and sometimes under Cucurbitaceae. According to tbe recent 
classification, papaya is included in a small family Oarioaoeae. 
This includes about 26 species but only two are of horticul- 
tural importance. 

P^a?ii.-—Papaya which is botanically called Carica papaya 
is a very interesting plant both from the botanical and the 
hortieultural point of view, Tbe papaya is a large herbaceous 
plant which grows to the height of 25 to 85 feet. It 
is dicotyiedonoirs. The trunk is usually unbranohed for a 
year but has a tendency to branch out after the fi-tst year. 
The stem is fleshy and hollow. Tbe plant is short lived and 
can be grown eoouomioaliy for S years only, after which tbe 
growth slows down and yield is greatly reduced. 

The leaves are palmately lobed and each lobe is pinna tifled. 
A full grown leaf is 2-3| ft. long and about 2 ft. across with 
a hollow petiole and swollen base. 

Tho flowers — ^Papaya is diosoious, monoecious or poly- 
gamous according to the sex forms appearing on the plant. 
These sexes may be recognised by the flowers. 

The primary types of flowers commonly * recognised are 
pistillate or purely female flowers, staminate or purely male 
flowei® and bermapbrodite or perfect flowers. By close 
' obsemtioE'several oobibination of these flowers are met with./i 
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It has also been notiood that in the same orchards the same 
plants Tarj in sex combinations in its conrse of life. It is 
duo to these in sex combination and cross pollination that 
malces it very diftlonlt to keep a pure strain iiulosa artiheial 
methods of pollination arc adopted. 

Before going into actual methods of propagation, it will be 
better to have the knowledge of different types of flowers. 

1, Starninate flowers — Staminate flowers are sessile, born 
in cluster, on long racemes to 3| ft. long, hanging around 
the bare stem in a most picturesque manner. The flower is 
an inch and a quarter long having narrow slender base and a 
earolla tubular or funnel shaped, five slightly twisted petals, 
poly petalons united into a tnbe towards the base yellow or 
whitish in colour. The stamens are joined at the throat, fila- 
ments hairy, anthers oblong bilobed and pollen grains oval. 

2, pistillate y?o me rs*— These are If to 2f inches long, 
yellow, heavy, borne on stalk along the trunk in the axils of 
the leaves' and are usually solitary or in three or more 
flowered corymbs. The flo vers, have five green fudimantary 
sepals and five whitish yellow petals opposite to the sepals. 
The ovary is globose, smooth or fine lobed, made, of five carpels. 
The pistil terminates in fan shaped fine sessile stigma, each 
stigma dividing into 0 to lU small teeth. 

3, Hermaphrodite flowers — are three distinct types 
of hermaphrodite flowers. They are ; 

(a) Elongate — Those flowers are 1| to 2 inches long, five 
sepals alternate to petals, 5 yellow petals, gamopetalous for 
about two-third from below, the upper one third free. Tea 
anthers, some times more arranged into two series, five, sub- 
sessile and opposite to the petals and five alternate to the 
petals. Due to the second thickening at the Joint, the corolla 
has a cylindrical shape. The ovary is cylindrical, longer than 
pure female, 5 to 10 carpels, being more common. 

The fruit is usually long, cylindrical, bottle necked, 

(&) Pentendrica—'lla.em flowers are If to 2 inches long. 
Smaller than female and elongata, 5 petals, polypetalous, joined 
at the base, stamens five, filamentous, alternate with the.petals. 
The,-pistil is globose, five carpels deeply grooved, the stamens 
lie in the grooves. 

The fruit is oval deeply grooved, there is prominent disk 
at the stem end which is formed by the soars of the fallen 
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HOW m IHOElAriS THE FOOD FlOBUOHOm 


^^iassiieatiou laacl 


Forests 


1900-01 


Yeaxs, 


191041 


1920>21 


198041 


produotiop. The folio-wing table will iudieate the position and 
oomparatiye ehaages in the land resources of British,' India 
OYer the last 40 years upto 1940"fi i 


{In Millions of acres) 


Current fsllows’ 
;^ei area sown . 


41'8 


So 98 million acres of land we are leaving as oaltiyaHo 
waStb.'.^;Agam-87,inilIion':nores of- available';;, fo^ 

cultivation such ae marshy places and swamps* In a Country 
where millions of people are always starving and where the 
average holding of cultivated area is not even 5 acres, it is in 
some provinoes like Assam only 3 acres aceording to the 
Gensna report of 1921 and in the Bnited ;Provihoes; it; is 
S'S acres, it seems rediciilons to, see that neaily 20 pejc centi of 
our land we are keeping as cultivable waste* ; Our culti-vators 
are hot going to these places beeauae these are ;, unhealthy' 
and not economic. So. the government aliouM make thcM 
places economic to cultivation and also healthy, Sueh a drive 
has recently been lannehed by the U. P. Government in the 
Ganga-Khadar terai region. With the aid from the Go- 
vernment of India, TJ. P. Government is doing reolamation work 
:ih;thht:phrfc*>;;';TtdS', estimate; that within thb'-hekt;,;hye;y^ 
it will bring tinder plough 100,000 acres of waste laud. 
This work has been undertaken by the 0. P. Government 
nt&oi;tBuoh;^;aimb'V 0 i^::ahbulA'be; follo;wed;' by;,/nilv^^ 
governments. These reclaimed acres have got a bright 
future. We can start co-operative farming in these areas 
and so the general inoome from it will always be more. 

2 . By introdueing hetter orop^varuties — It has been esti- 
mated that an increase of 10-15 par oent. of yield ean.be 
produced by the introduction of better crop^ varietjes. In 
some cases it goes much higher than this. Besides yield the 


Hot . aTailaMe fop 
cultmtion. 

OuItiTable Waste 


PoreoBtage far 


1S4 


193546 


1940-41 


1940-4! 


16 9 


101 



quality/ is also improved - and so tlae eultivatofs get good price, 
Agaitt there: /are some/: irnproved ' ; varieties whieti can resist 
diseases atid pestsi That felie yield can be. increased by tbe. 
introdnetion of improved varieties can best be realised by the 
sugarcane indnstry. Before the introdnetion of sugarcane 
breeding in the country the yield of canes was as low as. 
10 tons per acres. But after the establishment of the breeding 
■station at Coimbatore and after releasing improved varietiej| 
all over India the , yield of Canes has gone as high as 15 iami 
..per acre. In somc cases it. has gone npto 30 tons per aere;: 
As regards the quality, our Indian wheals were all soft andf 
very inferior to, the Ametioan Wheats, But now our Indian'/ 
.wheat pusa 52 and 9-t are in : quality no less than the best: 
■M'anito^ Our cultivators are always 

: anxious to , grow/ better yarieties. : It . has been seen in the , 
case’ of sngareaneo / In 1928-2.9 the Coimbatore Canes were:/ 
/grown only in (il'6) per cent, of the total area in -India. But 
/itt l935 it was f 6 per cent and now in some places, as. for 
example, in U. P. and Bihar it is npto 90 per cent, 

/By the ara(i «M®? 2 Mres.—The fertilisers- 

and. manures cCntain the^^m^ essential plant foods —nitrogen, 
phosphoroiis and potash. The crop producing capacity of 
/the soil ean be inoreased by . the use of two kinds of ferti- 
lizers : — 

(a) Chemical fertiiker i-^The use of Chemical Fertilizers 
siioh as ammonium sulfate, superphosphate, pottasium nitrate: 
will give a direct inorease in yield. But the difficulty with 
these fertilizers is fheir availability. These are costly to 
the cultivators. These are mostly imported from foreign 
countries. Eeoently a chemical fertilizer factory has been 
established at Sindri in Bihar which has been claimed as 
the biggest in Asia. Let ns hope that in due time wo shall 
get cur regular supply of chemical fertilizer. Even then 
we cannot hope to get our regular supply before 1952 or 
19.54. Should we wait till then or take some other means ? 

(h) Organic mamires—OsgmiQ manures are not produced 
synthetically. These are produced in the nature itself, by 
/the/;/I>rocess/::pf ///decomppifcion: V- oT '-:/plant//and ;//an^ 
:had/-:/:t^use,:"/;:::||hp|poffipost:'/mahUre;:/fnd:"^ 
are the best organic manure available easilly to ms. The -/ 
>||||aritihh;::h|/||hse::|wh::;:::mhhu»|s/.:h^ 
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eom’bmatioiL and, wliat is mostly needed it profides organio 
matter to the soil to improve tlio straoture and texture of tlie 
soil. Prof. Dhar of Aliahaljad University deflnitely proved 
that the organic manure is much better than artifleiai ferti- 
lizer. _He said in a course of lecture in the Indian Agronomi- 
cal Sooietyj Allahabad Branch, that the nitrogeu from, the atti- 
fioial fertilizer is lost in. the form of ammonia gas and does 
deteriorate the soil after some years of their application. On 
the other hand the organic manures like, compost and F.Y.M.,- 
not only add nitrogen to the soil but also helps in the fixation 
of atmospheric nitrogen. He oondueted exporitBents near 
Allahabad and pro?ed that organic manures helps -in the 
fixation of atmospheric nitrogen, U. P. Governmant' .has 
roeectly taken a drive for compost making. This drive was 
taken for three weeks in the wW© Province from October 2, 
1947, the birthday of Mahatma Gandhi and it has yielded 
about 98,000 oompost pits and about two lakh tons of organic 
manures : were thus prepared out of it which would merease 
the yield of wheat by two and half lakh maunds. Mr, 0. H. 
Aoliarya in his ' Utilization of Village Waste ’ in the Deve- 
loping Village India ’ says that about 600 million tons of 
compost can be prepared every year from the refuse of the six 
and a half lakhs of villages in India and it would produce the 
food level of our Country by a hundred million tons per year- 
enough to feed comfortably a population of 600 to 600 millions. 

4. using lahour-saving deviGes-~~Th.e use of maohinary 
in agriculture will definitely increase the production of our 
land. Smallness of our holdings is a Mndranoe in this direc- 
tion* But we can start these machinaries on co-operative 
basis. Consolidation of holding is the crying need at pre- 
sent. Cost of production of our crops increases with the 
smallness of the holdings, B. P. Jain says, *it is calculated 
that expenditure cultivation of land increases by 5'3 per' 
cent, for every 500 ' Ife. g rs of distance for manual labour and 
ploughing and 20-ho'" per cent, for transport of manure and 
and 16-22 per cent for transport of crops. It has further 
been observed that on oompaot holdings the income from 
farming would increase hy at least 20 per cent, without any 
modification in the method of cultivation’. Therefore it is 
clear from the above statement that conselidation of holding 
and use of machinaries is very , essential in agriculture. 

5. By contToUtng plant diseases' <znd pests-~~‘BisQ&sas 

and pests take away a great portion; of our agricultural pro- 
ducei ' Por the last few years wheat rust epidemic has oaused 
a great damage to the" of the 2Co 
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Government of India has already started ■ investigation iu 
this direction. Dr. B. P, Pal in eoliaboration, 'witli Dr. E. 0. 
Mehta is undertaking the task of evolving rust resistant 
varieties of •wheat to be gown in the hills from which it is 
snpposed that; the lufeotion comes to the Northera, India, 
Ih other orops alsb resistaat varieties have been evolved. 
We should be ceaftned not only to the .diseases and pests in 
the fieldj but we; should eontroi the pests of stored prodaets 
alBb : which . oansea , a- grea.t 1 OSS. 

y' ®.; of is the proehas of 

taking away the fertility of the soil by the rain water. Tliis 
fe at present a . menhoe: to" India. ■Soil \er6sto ^ Caused' by ; 
faulty ' .method;' of ^ :ehltivation|;;deforeStatibir and grazing bf 
the-'bard tends. • .Therefore: soil 'erosion ean be; easily coatrOlled;' 
.by ;sseiehtijEio^ :teethod. olteidtivation, teforestatton :and: eontroi ; 
;grakvng. This ^ rape'^ '6f the earth should be oheekeE imme-y 
.diately.;.' V'"' ; ' ■ ' , 

H^yThus:: wfe: have been; t^^ in 'fite . produotidn ;bf more ; feed; • 
vve. :heed ;oe*operation'' 0 agronomists^' chemistB;,; 

plant pathologists, entoinoligists and plant breeders^ all with 
their kao'wledge in their respeotive fields. 


HE PSNJAS FSOIT JODfiNAt 

(The uwarterlv; /nHingaal' Official M organ, ©f , the FahSab 
; Froviacial Go-oneratiTO Fmlt OevslopMent Board) l»ta . , ;• 

i Eimhjx— 

\ Sardar Bal Siagh Bajwa, B. So. (Agrt) M-Ss. (Calif) 

^ ' Fruit Specialist, PBaJab. Layllpur. 

Carries depsadable knowledge on Fruit Ooltar© and 
•i Fruit Preservation, it has come to bs recixoned as one of 
I tbe most amtbentic puMieationa ©fits bind. 

S , EngSisb Edition Es. G. Wrd® f^’ition Es. 4. 

V Special Avaliabla pn.Miesitions—SpaeS.sx-' Citrus IMition 
« (Jaanarv-April' iMB), Mango Eambar (dranuary, 1946}, Freserva* . 
I ■„ tIOn Humber i943, lUrdu). Supplementary Preservation Humber 
I 1944, Horticultural Calender Mango Budding In Situ, A Brocbare 
I of literature on .fruit, oaltara and fruit preservation and 
I BuUetias'of Fruit Industry of (I j Egypt, (2) Palestine, '' ■3) Italy 
^ aaid Stoily, (4j France and Switasarland. 
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was made with a view to study some aspects of the growth 
of weeds. The s elected fields are situated oa the Students 
Farm, Government Agricultural College, Kanpur, The non- 
nianuriai wheat field is a permanent wheat flidd in which 
manure has not been applied since 1913, and the rotation 
followed year after year is fallow— -wheat. The manurial 
field _ for the 8 years preceding the obseiwationsj had the 
rotation green manure — wheat. 

The dominent species of weeds the periodicity of germi- 
nation of seeds and the frequency of their appearance were 
determined aud a comparison of the weed population of the 
two fields was made. 

Method-r-ii\& quadrats, each 3'X3^ were laid out at 
random in the selected fields. Each quadrat was divided into 
6 strips for convenience of counting. The species of weeds 
were counted and listed. Observations on germination of 
wood seeds were made weekly and after every count the 
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Weekly counts of weed population of all tlie five quadrats. 
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